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TITIE: * The Oregon Vo-Tedh Math Project (Ppase I}
TSI TP ICH— N 2-irn-neaton Somsunity-Cottese—— — = ~
PROJECT DIRECTOR: Pell L. Swearingen, Math Instructor
Address: | 6500 S.W. Pacific Blvd
- . » Albany, Oregen 97321.
Phoene: 928-2361, extension 304
PROJECT DURATION PHASE I: Janvary 1, 1974 through June 30, 1974
PROJECT DURATION PHASE II: Juiy 1, 1974 through June 30, 197%
. CasTS: : FPederal Local {in kind) Other Tot.;;_
- $19,858.21 - $2,800 $12,500 $35,158.21- °
NUMBER OP STUDENTS APFECTED: 300  KuMBER op:s%‘rr INVOLVED : 30
PROJECT DESCRIPTION: . s

Oregon high school students who will continue their education in terminal
career occupational programs at Oreggn coecrunity colleges make up more
than half of the total Oregon high 1 enrollsent. To provide these .
students, many of whom have severe learning handicaps, with the mathemat—
ics they "need®, and to allow for flexibilitY in mathematics programs,
resources must be made available to high school and community college

* instructors to make mathematics relevant to career occupations.-

The ongoing Oregon vo-Tech Math Project is designed to provide resources

in the form of verbal problem sets for cccupational courses offered in

Oregon cormunity colleges and secondary schools., At the present time the
project has produced rough draft problem sets in each of the following

areas: Wood Products, Forestry Tech., MarkLting, Agriculture, Aviation
Mechanics, Machine Tool Tech., Wastewater Tech., Pood Processing, Hursing

and Dental Assisting, ‘Poclice and Fire Science, Welding, Building .Congtrue~ - .
tion, Diesel Mechanics, Industrial Mechanics, Industrial--Flectrical and
Hydraulics, Automotive Tech., Electronics, Drafting and Clerical.

At the present time verbal problems previously collected becaunse of demand T,
are out of print. ‘Moreover, theY were contained in rough draft booklets . .
according to career tluster areas. These ‘booklets were not in a practical

form from a student or instructor’'s view point. We adopted an:indiwidualized

3 format and will print thé problem sets accordinglv. Such a forma.t allows

) students to work prqbl in various career areas and will alleviate

material duplication by Andividual instructors. The above mentioned '

materials will be print&d and ready for dissemination by September 1, 1974.

The materials may be ob ed through the Division of Continuing Education

(DCE) on the Oregon State UniversityY Campus at a naminal fee,

o




Purpose: ;
The purpose of this phase of &he ongoing COregen vVo~Tech Math Project was

—— - %o evaluate a3 s;mall auhaer of our croblem sets—whicijave been—indtvid———
uvalized. We conducted this avaluation in 12 high schools and seven com- -
munity colleges, Using the evaluation data, we hoped to: (1) make our
raterials more meaningful to students, (2) improve articulation and (3)
investigate instructional strategies which geem to be moet appropriate 1
in the high schools and commmaity colleges. , /'?/,

-

‘Prodecures and Cutcomes: .-

The steering coemittee for the Oregon vo~Tech Math Proiect identified
the math packages to be evaluated and the high schocl and coermunity col-
lege instructors who were to evaluate the problem sets. The problem
packages were converted frem their rough draft format to 2 new individ-
nalized forrat by nine (9) cormunity collede i{nstructors.. A secretary
provided the human resgurces to type, edit and provofread the testing

" packages. An intensive, one-day orientation meeting was held at Linn-
Benton Coarmunity College %0 suggest possible instructional strategies,
encourage articulation and disgeminate the evaluation materials. The
evaluftion instrzients consisted of 2 gtudent form, an instructor fozn
and the project materials.

After the evaluation was, successfully begun, nine problem sets in rough
draft were gent to earlier project participants. They converted the
materials to the new individualized format, classified by math topic.
As theseé¢ Preblem sets were returned the secretaries began putting them
"in print-read¥ form. . N

Using the information gleaned from the evaluation materials we: (1)
altered the format of the problem setg and (2) obtained further funding
from OMEC for instructors to work on a summer project aimed at instruc-
tional strategies for using the Oregon Vo~Tech Math Eroject materials.,
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A.  PROJECT BACKGRIAWD

The ongo:ing Orecon “'o-Tech 4ath Project 1s designed to provaide
realastic seféaé—pfobéQEAetts for vecupatromatcourses offersed —————

in Uregon Eaa:unxty collegks and L:gh achools. The hath problems

* are icdentified by observation and discussion with tech?icians ig~ i

volved in-specific career activities. The problems.selected are

* .
-

asmed at: (l) wroviding the math skills necessaf?‘{or an indi- v -

» -

vidual to get a oL and perform that job adequately and (2)

i)

provading an individual with the =math skills necessary for advance-

- .\
- .

ment. This information will be valuable in determining course

content needed to =meet new high scheool graduation requirements.‘_

The problem sets provide a primary resource for planning occupa- ST

tional math curriculum and deternzning.}elated behavior abjeéiives.
They are desigred to create a learninq'climfﬁggwhich will be support-

ive to and orovide positive reinforcenent of math coricepts with o

-

relevancy' to specific occupational areas. .o

“ A

. oo
1 -

“he verbal problems were contained in booklets according to career

., < -

. cluster area. These booklets were not in a practical form- from the .

. ) student's or instructor's pdint of view. We adopted an individualized

format and_p;intéé‘the problem sets accordingly. Such a format allows a,

student to work problems in various career areas and will relieve'the
AL ) . :

LI —

’ - . Y. - - .
- "“instructor from duplicating volumes of material. P

-

Although the realistic occupational math problem sets have been.used
in many Oregon community college and high school classrooms over the -

: past two years, they had never underdone any type of evaluation.

-,

FRIC. - . - ) 6
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) _ - . - . o
The steexing committee of the Oregon Yo-Tech Math Project felt*it was

tine to evaluate botn the new individualized format and the realistie .

verbal problen gets‘ﬁer_the-pctupatﬁonal courses. In order to evaluate — ~— -

e — " . -
the individualized problen Sets in a . realistic setting, we proposed to( .

select 12 high scuools, geographicaily distributed th&ughout the state, =

to serve as evaluation sites. This evaluation was undertaken jointly by
- ) 1

-

high school “and cormuraty co!légg_ip&:zuctozs thus facilitating Artice.

ulation bDetween tne ecducational 1nst:tutions, industry and cozuni ty.

’ -~

The “regon high school students who will continue ‘(.hezr education in

k

~ terranal career occurational programs at Jregon cotmaunity colleqges make
up more than half of the total high school enrollfent. To provide these

v students with the mathematics.they "need” and allow for flexibility in f‘;/,?

- r M
K .

mathgmatics.prbqrams. the objectives and related relevgnt problem sets

neeged to be made available to the high sthool jmath instructors.
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. GONLS T OBJECTIVES : ' ACTIVITIES -
1. To evaluate a small subsot L 1.1 Ifenti€fy those problem gets 1.1.1 By mid«Novomber the' "}
of~tho Oregon Vo-Tech Math . * and career areds to ‘he . projoct diroctor wilf '
) Project matorials in Oregon. - v evaluated. . ' idontify fyom the rough Lt
. . hidh schodls and coQTunitv ] . . . ) draft probloms producoﬂ .
. . &olleges. s } y . , : tho provious two summers
. . . B f N O those problem pots to be
e (, L NURN T T . vy evaluated. o
e L . Lo . . . ),
e v b i 1.2 Identify twelver model hioh © L.2.) Dy mid-Decomber tho .
R schools and seven community project director will,
collegos to evaluate and identif{y twelvo model . = -
. criticque the problem sets. hioh nchools and savon D
™ . C. community colleges to ’
S . . cvaluate and critique .
M i . - . the problom gety.
_\(\;”\ _ ' ' \}.-
oo - Y.3 Adopt an individualized 1.3.1 Sot up a tonative K
- ’ format and convert the individualized format. . '
\ ‘ ’ . choosen subgot of rough Contact cath mombox of .,
’ . draft problem sots\in . tho steering committee
e \ - : . spocific cérxeox ate&g to for roaction. '
N S : N this format. \ .

1.3.2, The project director
will contact previous
. . projeoct menbers to tonvart ¢
~ .. 5 \\ the choosen subget of thp
; . L, \ rouah draft problems to
' T the now individualized
\ . ' format by the ond of ,
. ‘ ’ Novombar. v

’ . - ‘ 1.3.3 Schodulo a meating af ) "
2 B ' . Lo . . " the Orcgoh Vo-Toch .Math .
} B : . . Project steoring committee
! i . : to ha held on January 26
. P ' / . .1974. To adopt an .
b : B . . individualized format for
T . L. the complote sot off
. . R k . . . rouahdraft. problems.

-




OBJECTIVES
[

ACTIVITIES

1.9

Print the individualized
problem sets. and evaluation
instruments.

- l. - ‘\
'i
1 i
Conduct an orientation
meeting for participatine

instructors. -

1.4.1

l.4,2

A

1.5.1

v

A local printer will be
contactaed by mid-Decomber.

The individualized
problem seots and .
ovaluation instrumeonts
will.be printed by
mid=-January.

/

Participating instructors
wlll recoive a-lettor
explainina_ the orientatiop
meeting to be held at
Linn-Bontén Communi

College on January %z, 1974
Instructors will be
encouraged to bring

other instructors and/or
principals from their
gchools. :

At the orientation
meetino on January 26,1974
four schools of varving
size and composition will
describe their ongoing
delivery system using, the
indjividualized vo-Tech
math materials.

1.5.3 “he orientation meetino

will allow us to explain
how to usé the evaluation
materials. ' The meeting

. will also provide aa

.opportunity to disseminate

the evaluation mntprials.

nE -1--q---f--q------llllllqqllllllllllllllllllIlllIIll-l!llllllll!lllllllll
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. OBJECTIVES

MCTIVITIES a

Promote articulation between
educatienal institutions,
Oregon State,BoArd of

EQucation, community colleges,
" industry and the comiunity.
1

-

-

R 3

16

Conduct staff visitation

and follow-up to include .a
taped interview of each of

the participating instructors'

reactions to the vo-Téch
materials.

|
}\

Strengthen lines of

articulation bhetween:

a. secondary schools,

* + and four vear schools.

b. math and vo-Tech }
. instructbrs.

c. achools and ‘the )

. community. they serve.

Q. community icolleges and

the State Debartmént

of Education. <

T

*

1‘6‘1

%

.1.1

2.1.2

2.1.3

2‘1‘4

The project director w«ill
visit each of the
participating schools at .,
least once duraing the
duration othhe project. -
The data collected from
these visitations will

be incorpeordted in the
final report.

Reorcanize the Steering
conmittee .to provide a
better crogs section
represontation of high .
schools, community colleges,
and four Year sohools. )

If a participatina
instructor feels there is .
articulation taking plage
bhétween the math and rad
Vo-fech department at hib
school, the project dishotOr
wil) request a conference.
with this instructor's
dixect superv

The project director will
explain the project .at
the N.C.T.M. meeting in
Portland on February 22
and the R.C.T.M. Annual
Meeting in Atlantic Cley,
W.J. in April. .

The ‘project director will
attend each of- the
comunity college math

* department meetinds to keep

their deparﬁients informed
as to the prpgress of the
, ,

project. I

or concerning
" this articulation.

----------IIIIIllllllIIIIlIIIIlllllllllll....l....l.lllllllllll.ll...llll
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; ) GOALS' , ‘ OBJECTIVES . - B . ACTIVITIES /
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. : 2.1.5 The praject q;i‘ector wi.l,l
v - . ) . ' . ' speak to the. 0.C.E. student
- ) S ) . : ) . ‘'teachers about the evaluation..s
. K N . . . materials. ¢ Lo e
ot .- . ) e . ’ . v " . 1 [N b - ..
. - . ) } . - 2.1.6 The project director will. . ,lq‘x-.;,

. . . _ N send minutes of each SR

. G ' . ‘ . - ' '‘steering committee meeting L
R . - !
, ' : ’ ' .o - . . - to a representative of "t .
’ : < : : . . each commumity college '
R . . . f g X F - . . in Oreq'on - # .
. i .o D . - : . . 2.1.7 The project director will e
Lo, T ot explain- the project to K
TR VR . Co . NI L . .the local- apprent:i.ce -
.. _ . : Lt ) N board—'én J'anuarv 9.,.197%4, .
* R 1 . " . R .". ’ - - v " '
- . - - _a- . v LN N [ . 'I .
. - - . . . v . 2 ;.8 "The ' local qppreni:icev board
S ‘ . - : SRS ' Y e . " wilP bl asked to evaluate’ T
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EDUCATIMAL SETTING - N -

— N

The Vo-Tech areas evaluated fit into the following career cluster

areas: Building Construction. Industri-al ¥echanics, ngtals, Harketing,
Clerical, aand wWood Products. The _eva'lua.tlon prohlemsets'are indi.\vid-
ual_izé';i' by natkh éo;oics. The math topics include whole nmbe;.'s, deci-

‘re-— tndls, fractions, and ratio and .nroportions. Each package includes

. <

nroblems with corrrplét:.e solutiops, nrobi’g} with just the answers, and

-

supplemgntary rrotlems with answers only included for tlieiinstructb;‘s.

The followine scnools participated in an, evaluation of the aboye

listed subset of tne Orggon Vo-Tech “ath Project materials.

L)

fChurchill High ichool - ‘ Pértland €ommunity College

. *Chemeketx Community College *{Canby High Schog )
«* *Marshfield High School. . = ° » *Rogue Community College PR
*Blue Mountain Community College * *Philomath High| School n

Central Oregon Community College  *Franklin High $chool

Sprague High Schtol - MTreasure Valley Community Collegé"
? Mt. Hood Community College '*Lebanon High School -

Burns High School . vedford Mid-Wigh Schooi - :
*Benson High School ™ *Roseburg High School ¢
*Lane Cormunity College ] *Baker High' School

Clackanmas Com_munity, College - .

:I‘hé Oregon Vo-Tech Math Project rented ca_\.lg::ufators for thé\.'.e schools .

- v

_that did not have {hem available for studer{ts. .

T

Of the schools which were asked to participate in the ‘project, - those

marked with (*) supplied us with data. . et
. n - - R q .h - - .

= I y

o+ - .

p

{
~ by
{ - .

i3
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PERSONNEL f_d/P . ) :
. —— -
-~ - . . °
: STEERING COMMITTEE . . . o
. .. Yo -
Oregon Vo-Tech Math Project Steering Committee: - 7
Chairman: Dell Swagaringefi, Linn-Benton Comzunity Cgllegé -
- - » . . * /
Herbers: Dr. 8ill simoms, Oreqon State University
Dr. Bob®Main. Oregon College of Education ’

f ) .

" Harold Hauser, Blue Mountain Community College
. Frank Weeks, Mount Hood Cormunity College

R N ike ¥organ. Linn-Benton Cormmupity College

Gene Enfleld Soragque quh School ~
-~ " Dennis Dedrick, Yedford Hld’ﬂlqh School

. Dick Hohday. Roque Comminity College

. ASSESSMFNT TEAM ] , A
Burr Fancher :will serve both as third party evaluator and chairman

. ' . - : H \
of the issemer;t team. The other two members of the asgessment, team-

.. | )

Dr. Peter C. ¢ ;:ot't Lmn-Benton (:omunltv colleqe

4r. c. ‘i’ Arnold Philomath_ Migh Schodl

. . ?"ﬁy' : .
W gy .
: PROJECT STAFF - et

e - . . -

The project staff consisted of Linn-Benton _Comunity Coll'eqe student,s.

Without the dedicatlon of these students. the projeet would not hm!ﬂ
. ‘., = . i
been completed on tm]e _ , ' L

-» :':.' : .':_ ) 4
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* 1 T - o :%é'
- Graphic Artist: . Rose Davis . * .
. Editor: . Norma Cosler - . R .
Assistant Editors: Rob Mack ’
Mike tong . - ;
4Typists:' Tina Hale ‘ . . , .
shelley Mack,’ ’ .
) L
Harold Hauser of Blue Mountain Commmnity-—College was the final proof- - .
-y
reader. Ke engkled the prodeci staff to meet their deadiines.
. N . ‘ -
F. HAJGR ACCCOMPLISHMENTS (R GUTOOMES ,

. (1} On January 26, 1374 the progran versonnel for %he oregon Vo-Tech

Math Project at Linn-Benton Communitv College conducted an orien-

tation meeting for Vo-Tech math instructors and adninistrators

- -

from the model schools for the project. At the meeting project o

- " ~
L] -
' materia} and evaluation instruments were disseminated aleusxr .

—_ A

plained. Possible instructional strategies were.also discussed.
L - -

{2) Acquainting the instructors involved in the evaluation with the
- problen sets has caused ther. to become more ¢areer conscientipus.
- - .-‘4‘. . ) K
' . ’ Suggbé%ions gleaned from evaluation participants provided emmetus -
- ¢ . . .

. for and the content of an orientation meeting held at T?e inn of ~

thg'séventh ¥ountain to discuss instructional strategies (see
. .

. attached agenda and par;iéioant

b

1ist). Further fuNding was )

3 acquired from N.K.E.C. to condhc; a summer project cbncernin§

instructional strategies. Thé_problem'gets along with this -

i . . orientation nmeeting gqt;vated at least give maéﬂ‘instrucaors to .
. ' . . . develop ﬁlIbt_ﬂa;figg:;&th-zzafses to be offered at their high . . '
T ‘ . ‘ Schools.. *
' . ) . ' :
x . ‘ . 10 , . ,"
w : - '

| Q . ) ’
'ERIC - - S '
:'-- "u




‘. {3) The use of ‘the evaluaticn sats has allowed s to finalize a format™ '

¥ and convert nine of the cmpiéte rough draft sets to this format, -

£
-

The cozplete problem sets converted to this format are:

>

1) Clerical : 6) . -auto Mechanics :

2} Industrial Mechanics .7} wagtewvater Tech . .

3). Welding LT ) 8) Marketing ’ r

4) Machine Tools 9) FPood Processing *

5) FPotice and Fire Science

3

These problems along with the"'follwing will be printed and ready

* for dissemination by Septer;h:ar 1, 1974. f
1 Wood Products ‘ .7} Industrial, Blectrical and )
« 2} \agriculture . #vdraulids L .
3) Aviation Mé icg’ 8Y" Electronics o
4) Nursing ental ‘Assisting 9) Dprafting .
S} Cons tion . 10) Porest Products :
. _ 6) Diesel Mechanics- 11) Porestry ‘ :
Lo . 12) - Reéal Estate - '
. '.' ~ . M B [N
» The materials may be cbtained ‘from*D.C.E. on the Oregon State ’
- University cﬁm,ws at a nominal fes. . AL . \ ~

{4) The pm'j;ct direptor was able to promote a.rticula‘l';i;n by: 1)
- a,tfénding meetings of the local apprentice board, 2).repoxting
" on the project to; 0.C.E. student teachers, R.C:."_r.!{. meeting in
- Portland, and N.C.T.M. Annual Convention in Atlantic City, 3)'

visiting each of the participating schools, 4) attending meetings

of the comunity college math department chairmen and steering .

coumittee,-5) telephoning schools, 6) ‘attending each of the ‘ -

Efx_ecﬁtive Meetings of the 0.C.T.M. and 7) writing art_icle's for ..

the 0.C.7T.M. Newsletter apd local papers. . ; i B
5

’ , [ . .
{(5) “Dr. Bob Miin, Math Pepartment Chairman at 0.C.E., Mike Morgan,

LBCC Math Debarmént chairman, and myself are going,to offer a

. I

- e

togr.- . .
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graduate class through D.C.E. on the Oregon Vo~Tech n%berials
and their uses. This will start on October S, 1974, |
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As stated earlier, a‘small subset of the Oregon Vo-Tech Math Project

problem sets were evaluated in a mumber of model schools.

Bach of these model schools were invited to Linn-Benton Community College

for an orientation meeting on Jamuary 16, 1974. The orientzfidh meeting

provided an opportunity to dissezinate the evaluation materials and
‘\ .

discus;pbssible’_instructfonal strategies for using the probles sets.

-

Copies o_f the letter of invitation, agenda, materials which were evaluateé,

— -

student and indtructors evaluation instruments may be found in the appendix: -

[
g - T

-

The instructdrs were ¢iven flexibility in the use of tlie problem sets.
TheY were to decide with what type of student and instr?ctional strategy ..

they were to be used; It was felt that from this flexibility could be

gleaned functional methods of using the problem sets. In additien ‘insighi: ’ .

counld f>e gained into’the best use of the problem sets.
- ¢

Two ue.ek.s after the orieatation meeting the project director called each

participant to see if they had any questions.
L

-

i

As problems developed, the project directdr made appointments and visited

¢ -

the project part@cipa.'nts. The project director travelled to some of the

model schools three times. Due to the’ene.rgv crisis, however it was
~possible to'(;o to Scme distant schools onlY once during the evaluation.

The evaluation was conducted from January 16, 1974 thru Hay 20, 1974,

The project director kept in touch with participants by phone.

.13 B

¢ - 13




+ of the studem:? feelings on each of the questions which were asked on .

ki J
* h
. -

After the students and instructors at the model schools had filled iy

the evaluation instruments, the project director met with them apd taped ....
téeir reaction to the problem sets. The project director cellected: the

€tapes and evaluation instruwments, then the data was condensed Over a two-

‘-Péek period by Linh-Benton Comzmnity College students. Then the infomtion

was given to 4 third disinterested evaluator. His evaluation of the data

is included later in this document. The appendix will include histograhs

their evaluatidv forms.

The ﬁtwa collected from thg instructors will-be very useful in revising
the problem sets., but the comments are too specific to be helpful to

the general reader.- Thus thevy are not included in the appendix.

4

§

4

A majority of the evaluation comments were favorable. However, many .

w

errors were found in the materials. The subsequent histogram is a sunmary
of student ponses to each question. The questions asked of the students
are the following:

2. The problems in this package were: . > e ) .o
b c -

' a
too easy — about right[ ~ | too aifficult [__ ]

3. How long aid it take you to complete this problem package?

1 class period :l 2 class periods l:b__l -
more than 2 class periods [C: S v

4. How could the material in this packat;;e be, inl;roved? Qo

b more instruction Sheets |:a_-| more instructor help D
packages explaining math concepts :cl gro'up discussions ]:____I ¢
work experience[__—e—:! . more lectures ['_':;

11

19
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" projech proposal. The evaluations are encouraging for further efforts in this
= .. . L
direction. s *

D, . LINN - BENTON INTERMEDIATE EDUCATION DISTRICT -
- . Jane 28, 1974

-

EVALUATION SUMMARY OF VO-TECH MATH PROJECT

As an outside evaluator of the Vo-Tech Math P::oject. I have studied samples

of the individvalized math packets, talked w-th instructors involvedgn field
testing the packets, read the transcripts of taped interviews with students and
teachers. and the individual written evaluations by administrators, teachers,

and stddents. From this santage point T w,1l attempt to make 2n overall summary
statermnent of the merit of *f"‘a project. ‘ E ’

Overall, the resporse tu these packets w28 highly positive. The majority feel
that the packzages are reeded to ftll a gap in mathematics education. All indicate
som.e pusitive benefits, even though many encountered some problems in usage.

As expected, the rénge of responses is quite wide. Thts variation appears to be

due to: ,

-~

) Teacher att tude toward vocational education, in general, and practical
math? specifically. . ‘s y

2} Abiiit*,- of teacheY to handle package materialk in his classes.

3} Whether the student was working problems associated with his career
objectives. .

¥

4} Nature of math e:Eposure prior to involvement with packets.

This projgct appears to have mé‘:‘: and exceeded the objectives set forth in the

Recommendations that might be made from my study of the evaluation are:

1) That the packets be funther revised accordmg to feedback from
) the field. . . . L

2) That considerable attention be given to addition of staff development
k.component to this ptojeef, one that will bl:mg math instructors into
a closer working relatlonshlp to vocational teachers and teach them
‘the best ways to use the material. .5

'J t ' ‘?‘f
21
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3) That further revision be directed toward level of difficulty of the
packages to elinmiinate the tob hard-ton easy criticism,

The Vo-Tech Math Project is 2 much needed one that can fill 2 highly \dentifiable

need. The writing team and project director a2re to be commended for their u

efforte in a very difficult mission, . [ fully endorse this project and will lend my
! supportto its continuation. .

e . . '}‘ L . 4
- . p . /)—0‘-{ & T e g " )
) Burr Fancher
e " Regional Coordinator ' .
- ) Linn- Benton ILE. D, T
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raterials. These materials were copverted to a new individualized format

D. SUMMARY _ o -

The ongoing Oregon Vo-Tech Math Proj,ec-t‘evalnated a small suvbset of their

-

b¥ math topic. The math topics included were: Whole Nuabers, Decimals,

Practions, and Ratio and Proportions. The problem sets were chosen from

tl'}e-follmrin'g career areas: Buildi}lg Constraction, Indugtrial Mechanics, -

Metals, Har;:etiné, Clerical, and Wood Products. The partic;lpating instructors
were‘_allou'ed to choose both the instrxlactiona]:,strat;aqv and the classes in
which to conduct the evaluations. Tl.ze problem sets have bee.n found to be
useful at both the high school and con-lnuni.t? college level. The favorable

evaluations and money from 0.H.E.C. a.l.'l.ouet_:l us to include thirteen math

-~

instructors in a suemer project dealing with instructional strategies for

using the project's materials. This sumrer project is placing heavy emphasis

*
oh creating hands-on activities for the classroom, .

N W




~—  in mind they were written for Community College students.) .om

CONCLUSIONS ' C Lk : 4
1. Both the student and instructor evaluations indicated very positive

support: for the use of these problem sets in the classroom.

{

- -

2. Four-vear schools need to offer inservice gnd preseévf’if}@ées

. - \‘ t'i' - P,

.

which "introduce t!.xe&e materials and theiyx usgs*‘./

\

»
’ , .
* . . ’
- +

A LT -

3. The materials seemed to be less effective in the schools qrh'ere

L

- .

. the preoblems were assigned only as extra credit.

-

4. The materials were.the most effective when _inteératea into the

—— >
régular classroom setting and used with sophowores, janiors or
——
-, ST b ) i : +
senlors. L s ] .
- ‘/ ‘ . i . - //,

=

5. To improve the use of these problem sets at the high school level,

-
-

[

t

3

.

6. The materials have been found to be e;ffec:tive in the following
settings: 1) 'high school consumer mth,. 2) shop classes, 3) a
two-year high\hhool algebra course, 4)' a geometry course, and
5) the 4200 sei:ies of industrial math at the community coll'eqe
level. Ce '

- .

7. Very litele articulation took place between the majority of high

»

school Math, Vo-Tech and unqi.mge Arts Departments. .

' 24 i

L3

19 . .

they should include.a glossary of terms and mdre definitions. (Xeep .




Students working on Vo-Tech Mith problems shoud Dave easy sccess to . -

calculators. . ‘ . _ ' e i

-
L

1‘1’1\‘&"/ mjority of particigating instructors would like to seé-hands- - .

on -activiti’e;s‘ relating to the Vo-’rec_li' pr'oblgn sets available for

- clagsroom use, © | - ’ - . .

Vo-Tech Math problem sets need to be develé:peg for ofther carper

-
.

cluster areas. Instructors commented that we nsed more Vo-Tech by
' . -

“ . '_3:

problems which would interest girls.
' L

. %

The projéct director feels that the project was an overwhelming

success in "j:hat we acccnphshed every objective. and converted nine

) couplete rough draft sets into print-readv form. In :addition we -

" have thirteen math instructors working on instructional strategies
’

which involve making hands-on materials for the class:oom from

June 20 thrp D.ug'ust 3, 1974. We haVe also encouraged five high
" gclicol math instructors to develop Vo-Tech math r:ourses for their
‘high schoq”ls. It is very endguraging to find classroom instructors

solving classroom instructors. problems.
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—RECOMMENDATIONS - _Jff______ - :

“The ﬁarticlp&nts of ths Oregon Vo-Tech Math Project feel: .

.‘H

. . R 1] ‘.
The State Department of Bducation needs to ‘devise a model articr»"’

ulation system which will work in/the high schools and commumity

colleges. Articulatiod‘between Math and Vo-Tegp departments on

-

the high school level is.thé exteption instead of'the rule,

Q%*".

_The State Department of Education needs to solicit’ proposals that

L]

would develop ptlot coutses which integrate Vo-Tech, Math and

Lanquaqe Arts courses. We suqéest a-thxee:ﬁa? retreat sttended

by a Math 'Lancuaoe Arts and Vo-Tech instructor from each of sir
schools.: Thé topic of this retreat woul e discussion of instruc-
tional strategies wﬁich incorporate the

~

ve subjects. A summer

—

project should follow to involve Math, Language Arts and Vo-Tech

t

instructors in the designing and institution of such courseg in

their schools. . ' ) . ' ’

- . e o

Presently, each discipline make plans separately. By the time .
T

L}

they have had a chance t¢ communicate, tha§ have no chance ts

compromise. Thus, students find net’ onlv the Hath. Lanauaqe Arts

but even some of the Vo~Tech courses irfélevant to the real life

;‘»
- ]

sett1ng. : . .

* Future wqiting,ieamsf such as the welding instructers writing

packets_;h}s summer, should have a maéh and communication skills

SN . ‘
instructor working with them. . v

v




s e, T
. )

4. The total set of Oregon Vo-Tech Project paterials needs td be
. revised in scme areas. There is even .t'he‘question. ;hould they
irmediately be redone in light of mettrication. A system needs

to be inplemented which keeps the Oregon Vo-Tech materials up

to date with the industry they represent,

Ll ¥

& .

5. "The colleges and universities should offer inservice and preservice
’ ’ ‘F"pa
courses dealing with instructional stratecies for using these prob-

* lem sets if they are to be functional in schools which have not
I

been involved in the project.

-
4

6. Future math instructors should hive some knowledge about careers,

and what type of mathematics to expect in various occupations,

P Y

. Many math instructors have very little idea about career q&ucatiou

LY .
- ’

except that they don't think they like it.
7. 'He recammend that where possible studer;ts have the" oppor:tunity to
use calculators in the clasSroom., -We have foungd that*the use of-
. inexpensive calc'ulators not only revives student int.er"est in
mthém.a.t,ig'sj; but they have also been found to be effective teaching
devic;:_s to intfoduce and chain mathesatical Concepts,

. : : {

L]

8, We recormend that the State Depa;"t.lgnt of Education nedotiate with
anrt= - " !

a publisher or arlllternate source such ;8 D,C.E. to publish the Or;gon

Vo-Tech Ha}:-h Project materials after thig year. Ho;le? ;&ined from
A the sale of the ‘materials cou.‘;.d be—useq‘ to continue curriculum
pro.jeé'ts of'this‘ nature. *Pour publishers have indicated an interest

e

/ " in such publication, They are in a beg:i:er position to handle both

PR

L] - - ’
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Aruitoxt provided by Eic:

national dissemination and baveé the technical staff needed to = _.——

really biing these materials to life. S
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APPENDIX : ¥ . ,
- " * £y
For the readers convience the Appendix is arranged in three partsa: ,

: - <
1) letters Jf cormunication between the projett director and partici-

pants, 2} letters requesting project materials and 3)’3 copv- of the . -

”

evaluation macterials and sureary of gyesults,

. "L ' .. Do

In letters requesting copies of the Oregon Vo-Tech Math Project
materials, it was not felt appropriate to include copies -of all®of

th® commnication whi¢h took place. Thus the project director selected

v a

some letters which seem to typify the scope and interest that others

have in the prdiect.

" It s worth noting that the heaviesg demand so far has been in .
Oregon, Washington and Canada with over 150 request from Oregon.
, Although the list is not cotplete, we have received requests from
. each of the following stutes:
virgénia © Nebraska -+ Montana
©  New Jersey Michigan .- Alaska
Hawaii . Minnesota 7  Indiana ol
New York o California ‘Plorida
* 5 ' . . S -
!
T -
_ . . ',
> “ v -
. 3
' § -~
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LINN-BENTON COMMUNITY COLLEGE
ésoé S.¥¢."Pacific Bivd. )

Albarry, Oregon 97321 ‘ . .
503-926-6091 Jam:ary 4, 1974

You have expressed an interest in participatiné in the evaluation of a small subset
of the Oregon Vo-tech Math Problem Sets.

This evaluation will iaclude the math topics of whole numbers, fractions, decimals,

and ratio and proportion. The problems will be selected from seven occupations which

fall in the career cluster areas of i trial mechanics, building construction, clerical,
marketing, forest products, and metals. The problems seem to he applicable to several
high school and comamity college math courses. Je would like to include one math
instructor, and hopefully, some Vo-tech instructors froz-each of the model schools.

We will be asking both instructors and studemts to evaluate the problem sets.

In order to further explain the evaluation process anddisseminate materials to be
evaluated; an orientation meeting will be held in the board room at Linn-Benton Lommmity
College an Saturday, January, 26, 1974. An agenda for this meeting and a map directing
you to LBCC have been included in this letter. We invite you to bring other instructors ’
or administrators from your school who are interested in this project: .
‘ -~
The project will provide a noon meal of Kentucky fried chicken. If this is not to your
liking we suggest a sack lunch. The project will provide a grant of $30 to the parti-
cipating member from each school. If more than one insfructor comes from a school, the
participants may divide up the $30 if they wish. This money ¥ill be distributed at the
meeting. . * . )

—— -

In light of the enmergy crisis we strongly suggest that you form car pools to come to

© the meeting. In some cases a commnity college and a model high school or jumior high |
school are in the same town. In other cases participants will pass through the town

of pther participants. A car pool would not only help the emergy.crisis, but would
also go a long way in increasing vertical articulation apong schools. Some momey will
_be available for travel. The travel money would be mailed to you at a later date.

To h:}lgd you set up car pools, you will find the names and schools of the participants
incl . : "

Thank you ve for

interest. L

Sincere 1); s

Gl dwainger o~

Dell L. Swearingen
Project Director

.-~ D1§/bd$

50
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Orepon Vo-Tech Math Project Evaluation
Meeting Agenda for Jamumary. 26, 1974

Introduction

Description of content and evaluation teol

Break and discussion ‘
Project operation
Use_ of material

Vo-Tech and ath articulation

Lunch

Material distribution and inspection
< ' - .
Question and answer

Campus tour {optional)




May 23, 1974
Dear Participant: v
-~ I would like to take this opportunity to thank you for

participating in the evaluation of the small subset of
Oregon Vo-Tech Math Project materials.

If possible, I ¥ould 1like to have all evaluation forms
returned to me by Jume 4, 1974. It would also be 2 great
help to have a brief swuary from your principal and vo-tech

T departments on their feelings- about the materials. [ must
have these forms back as soon as possible to meet the dead= .. ~ -
% line for our final TepoTt to, the Oregon State Board of . .
Education.

boe to the energy Crisis it was not feasible- to get -to each
school as many times as I had planned. 1 hope this did not
inconvenience you in any way. }

For those of you who have calculatofs and wish to keep thenm, .
please contact Mr. Sam men at Corvallis Business |
Machines, 111 N¥ 2nd, Corvallis, Oregon

" 1 hope you.found these materials interesting and useful
Thanks again for your participation.

Sincerely.,

‘Dell L. Swearmgen

Director
. Vo-Tech Math Project: °

DLS/bds _ . S ‘

s
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QUESTIORS POR TAPED INTERVIEX T -

10.

11‘

12‘

13.

14.

16.

17.

ig.

L3

Hhaé is the enrollpent of vour school?
What was the enrollrent of Your math class which used these problb:s?

What type of classreoz settinc did vou use to evaluate the ptcblenm
sets?

Hha; plan of attack oﬁ‘instructiénal strategy did you use?

In what type of math class did you use the individvalized math problem
sets?

Did you enjoY using these individualized verbal problems in your
classrocm? Will You use thes acain next year?

Did these individualized Vo-Tech math problems help genelate articulation
between You and your Veo~Tech instructors?

A
Did you have a good commmication channel with your Vo-Tech instructors
before you received these materials? If so, how did vou get it started?
If not, why not? -

EA
-

What does your principal think of this approach which uses real life
verhal problems in the classroon? -

Did you find the problem sets reascnable?

Hould You like to see pore work done glong the lines of instructional
strategy for teaching the Ve-Tech-math student? If so, along what
lines? . ’

L3

what do ?ou think of the félloulng znstrnctional strategies: (a)
teaching the math in the ghop, (b) 1ntea;gtion of the Lanauage Arts,
Hath and Vo-Tech, (c} hands-on materials aeveioped and (d) projest

approach?

Which of these approaches would best suit ?our teaching situatioﬁ?

If time and poneY were not a probiem, how would vou Jimprove the‘math
instrdction of the Vo-Tech students in vou: school? .

Would you like to see Some preservice and inservice courses at the
4~-year schocls? Can you sugoest "how these materials might be used? ©
How would you suggest disseminating the naperzals in Oreacon?

How will you use these problems next time You teach the class?

What did your students think of the first individualized problem sets?




19.

20,

.2k,

22,

b ]

In your opinion, which course or courses in high school should {nclude

Jthe use of these problens (if any)? On what level would they be

oost effective?

Would you like to see more of these Vo-Tech math problea sets
developed’ 1f so, in what occupations and nath topics?

What other changes would you suogest in format, ete.?

Are there other materials you would like to see developed for the
Vo-Tech math stodents? .

™

N
L]




May 28, 1974 /
Dear Participants:

-2 R
The second phase of the Oregon VgT . Math Project concerning the development
of teaching strategies will consiSt of three meetings, (a fourth if the
participants feel it is.necessary), .

The first meeting will be held at the Inn of the Seventh Mmmtain near Bend,
Oregon. 1t will start at 6:00 pn on June 20 and continue through noon on

Saturday, June 22.

The meeting will have two major objectives: 1) to aid commmication between
high school instructors who would like to offer a vo-tech math course in their
high schools; and 2) to investigate possible instructional strategies to help
integrate our problem sets into the math classtooms. In addition you will
;:ite a contract stating which area and instructional strategy you wiil

velop.

Two weeks after the June 20 meeting we will contact you by phone to see if you
would like to have Ed Wright and myself meet with you individually. If not,
we will meet with you in your geographical area about mid-sumeer. -

.

The last meeting will be held at Linn-Benton Commmity College in Albany,,
Oregon on August 1 or 2. At this meeting the material which you developed
will be presented. After your presentation you will be receiving a check
in the amount of for your participation in the project.

We will also provide your meals and lodging while attending the meetings at
‘Bend and Al . However, we will not pay travel expenses to and from the .
meetings, ¢ . . ' : "y

" Thank you very much for your contimiéd il.lterest"in' theg Oregon Vo-tech Math
Project, We are looking forward to ﬂseeing you on June 207, 1974, .

_ Sincerely,
11 " - -
‘ E , ' B Wright
) Group Leader
~ ° Dell Swearingen
< ) .. " Project Director
-~ 7 4 . N Ty L | g
¢ +3
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v CONFERENCE
. June 20-22

Inn of the Seventh Moumtain
C. . bend Oregon 97701

AGENDA
Tfun‘sday, Jime 20
6:30 Pl - Dinner at the Red Toe Restaurant
7:30 PM Cpening Remarks, Ed Wright, Linn-Benton Commmity College

History, Dell Swearingen, Linn Benton Commmity College
Address on classroom instruction, Dr. Bill Fitzgerald,
. . University of Oregon

-

Note: Dr. Fitzgerald is a visiting professor from Michigan State
University. He will be at the meeting as a consultant all day
Friday. , .- —

Friday, June-21 -

8:00 AM Breakfast : )

9:00 AM Instruction Strategies
Dick Holliday, Rogue Commmity College
Harold Hauser, Blue Mountain Commmity College
Ed Wright, Linn-Benton Commmity College
i

-

10:30 AM be fee Break

10:45 AM Discuss in Small .g_rotq:si-pdssible' use of p;é_lem situation
_ in math instruction _ £ :

12:30 PM Lunch, R

2.:00 ™ Write Contracts _ .

3:00 PM ' H:i:gh School vocational ma;the':[atiics céntent discu§sion

6:00 B Dinner _ | ¢

7:00 PM Discuss fo1:mat_of developetl inateri:-il and d.;mmentatioﬁ

Satt..trday, June 20 . cx -' L eme AL
800 M. .. Breakfast T - | .

9:00 AM Presentation of Proposals by Members. . Each member will

present his plan of .development. Eyveryone Will receive
veloped,
. . . . I . , K .
Note: Please bring curriculum material and texts used in mathematics
- classes, We will hold an open discussion session centered afound
,this material, ) ‘ 36 - L

a copy ‘of* topics to be de

o »

r . e - . -
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the students compute these problems like an assignment.
I do, hovever, denmand that they ligten andé are au1et during the short session
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april 26, 1974 .

vwt. et} Socarinren
f.in — penton Commmnity Collere . L
ALDanY, Gedmmd . . o2

hear it Slearinaen:
[ atdended the receat HCTM Annnal Meotinp in Atlantic City and had the

pleagure ob attemiing the discussion of "“The Credibility Gap -~ fie ilecds
of inaustry. The Studenc's Desires, amid the Two~Year Cm.lc;..e‘ Of"l'ermrQ"

1 vas impressed wiglo your discussion of the Orezon Vo-Tech Math i'roject.’
var collepe offers several Vocational-technical programs and I am most
interested in more 1nzornat10n, la.terature, material, etc. of the Oregon
project. ’

£l
L

'L an primarily interested in the material that relates to the follow:.n,,
. pPrograms: . . -

K, . Jlaciing- Tool . p

6. Melding : Vo . ;

<. Construction ’ AR

D. Industrial Mechanics “ t

k. Automotive Technology . ‘. o
X+ Electronics * R A y

C. Drafting.

o

'I'h‘nn: you ior your time and effort :md once agam ler me sa} mat I enjoyed

your presentamion at tine Anphual Meeting. - g{ .
I ; . i + - ? i g ":
# ‘;incerely yourg, ‘% -
" ( O
- © b - —‘} (-"* # /f ’
L= Al f?’ LY
© Josepi T. Jt::rd,arl1r . .
\- ) ) Associate Frofes,sor of iathematics
) John Tyler Comd:;ity College.,’
) ) - l w ‘. f-:yt"—‘“
J1thea ' p . .
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gy 1905 Associauo? Dinve, Reston. Yirginia 22091/(703) 620-9840

13 May 1976 | '

Mr. Dell Swearingen, Director .
Vo-Tech Math Project

Lina-Benton Community College

6500 SW Pacific Boulevard

Albany, Oregon 97321

Dear Mr. Swearingen:

The National Council of Teachers of Mathemafics has developed a Teacher/Learning
Cencter which displays and makes available for use, in the Council's Headquart®rs
facility, the wide range_pf materials relevant to mathematics education.

We feel that your Vo-Tech Math Project would be an appropriate addition to the
" NCTH Teacher/Learning Center. Also, we hope that information concerning products
with specific relevance for mathemabics éducators will be routinely forthcoming
by including the NCTY Professional Services Office on appropriate mailing lists.
The enclosed brochures describe the Council's concerns, programs, and publications.
We look forward to working with you and are always aveilable for assistance in
providing professiofal services to the mathematics community,

Sincerely, ) . . -

'/
JJ::;H R. Caravella o
Director of Professional Services

% . . . . .

JRC:jld . ' . - )

v l.‘:

Enclosures . - .

i
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% i " ' - L . ) * -
) #r, Dell L. Swearingen § ‘ T e

. Linn-Benton Commumity College ,
6500 Southwest Pacifie Boulevard ’ . . C
Alpany, QOregon @732L L . /

Dear Dell, : _ - e

I would like to vhank you very much for your excellent presentation
for our panel program ai +Lhe KCTH Comvention on April 18, The slide "

. program that you had was really very well done as well as being very :
interesting and informative, When the results of your efforts are .
finally finished end publisned, I would very much like to have a copy.

YWould the besti way ve, as you suggested at the meeting, to write to
. the State Department of Bducation in the Fall? - .

I must say that you people really plan for mervelous weather at
your comverrtions, I hope that you found your convention to be a worth-
while experlence--professmna.‘lly as well as in the line of pleasure,
meaning the sun, ihe weather, 'and the beach, .

, : Perha-_os Someday we will meet ggam. “Again Jet me thank you for

" your fine presentation. - ¢ y

. “-m. ° h -

Sincerely, )
- ‘ N h /’)?7’&/
! ' - L
. T " Donna Cubit-Swoyer ' 3
R . Consulbant
ICS/cam oo )
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_ Commupity Gollege Division - . McGraw Hili Book Company .~ : EJ

- 1é2;1 Avenucof the Amer Cas  we . r L ‘I‘}n i
~- New York, New Yark 10020 .
- - .

DelIngwﬂearingen
. Dept,, of Math
Lynn Benton C.C.
6500 S.W. Pacific Blvd.
Albany, Oregom, 97321 N : .

LI

.May 16th 1974

Dear Mr. Swearingen',
-

My goal is to research, develop, and publish innovative educational materials
on the applications arts and sciences to ‘two-year, occupational cnrricula.

\&
Naturally, therefore, E was most interested to hear from Harold Hauser re-
-garding the Oregon Applied Mathematics Program. I wonder Lif you could £113'
me in on more of the parameters of the materials that have evolved to date?
cifically, I'd be interésted in the course title/description and student
émlation profile, the mode of instruction, the media utilized, the number of®™
dules ‘developed, the key individuals involved and the t:l.me schedules for ™
conrpletiou.
m“ . . . -
I realize that this represents considerable time oa your part, and I hope
" that I_%maha this up to you in terms of additional outs8ide input. My hope
is tha er~time, MeGraw-Hill will be able_to review these prograns for

- possible publicat-ion wnder the MeGraw~Hill imprint.

Cordially, . \ { - '
/ Uty %‘/’"/ﬂf L :
Gerald 0. Stoner 3 » f

Sponsoring Editor . .

| -~ _CC: HAROLD HAUSER




OREGON VO-TECH MATH PROJECT -

< LEARMING PACKAGE EVALUATION SHEET  _ : ]
. LY

.1

. ) .
Please check the most appropria%box or boaxes. . - o,

1. Learning package indentification - # . -
2. pzoblm in this package wera: .

too easy D abontrightCl toodifﬁmltE:f . -
3. Bow leng did it takeyzou to complete this probles package? '

) ) b
. 1 class period[ ) . 2 class periocas| ] .
_*.dc _,' -
zore than 2 class peri.odsF ’
4. Bow conld tht‘nterial iu this package be improved?

~mors instruction aheets[j -~ more-instructor htlp:I -

pl.ckages explaining math concepucl group di:cuuiom [:1

[ad

work cxpe:ienoe D more leétures -

5. Wers you able to soive the problems 1h sections B and C of this

package? . .
a -’ b . . .
yes( 1 - ol 1 N ’
- el e I -
_ If not, please cooment: S

*

6. would you li.ke to see more problems of this type used in your nth class?- —
yuC‘.\ no[_]

7. Other commants: ' . .
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: ORBGON VO-TECH MATH PROJECT
- [
s EVALUATION PACKAGE
WHOLE NUMBERS ' CLERICAL
A, Problems with Solutions . ) -
1, Statistics show that our town has 20,258 persons under 25 years
old; 16,977 between 25 and 65 years of age; and B,968 over 65 e
years old, How many people live in opr town? .
.‘— ) b L
Selution: - e; i
a3d 20,258 )
16,977 :
+ 8,968 .
46,203 people ) )
) 2, HMan-Hours Lost Froa Industrip{dents. 1973 ¢
. 7 -
Jan Feb Mar -Apr May June July Aug Sep Oct Nov Dec
185 96 128 89 195 116 129 160 98 114 136 145
{a) Compute the total 1973 man-hours lost -
{b) What is the average monthly man~hours lost?
Solution: i )
,{a) 485 + 96 + 128 + B9 + 195 + 116 + 129 + 160 + 98 + 114
SN ’ * 4 136 + 145 = 1591 ®an-hours lost _
. {b) Dividé the total by the number of addends,
' ) . &
' 1391 man-hours 108t , ;37,583 average man-hours lost

. 3, If thereﬁpre 759 families in the gupurb of Linnville and the
~ median family income is $12,750 a year, what should be 2 good
estimate of the annual income of the comunity’g

~

759 fam;{ies x 512,750 per fa;&ly = $9,677,250 ol

-

Solution:
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WHOLE NUMBERS

CLERICAL

B. Problems with Separate Sclutions

4. Burnps Bakery uses 59 lbs of rye flour & week. They have 354 lbs

5‘

on hand. BHow many weeks will it last?

Solution:

At the beginning of the week sSmith's Grocery had 14 brooas in
stock. During the week a shipment of 3 dozen axrived and all
of them were put in stock. At the end of the week 23 remained
in stock. How many were sold during the week? '

Solution: . ’ .
B

N .
A ticket seller at a baseball game was Jiven 150 eighty-five
cent tickets and $25.00 in'change. At thé end of the game he
turned in 17 tickets and $138.25 ip money. -

{a) 1Is this the amount of mohey he should have returned?

04Y] 1f not, fiow much was it more or less than the corrac% amcunt?

Sclution:

493




WHOLE NUMBERS - ' ¢ _CLERICAL

C. Problems without Solutions

’

" 7. The following guotations were given for two days for the Hew
York Stock Exchange.

} Priday -  Thursday
Volume of shares traded 14,150,00 18,300,000
Different cospanies whose
» gtock was traded o
. {Issues Traded) - 1,582 1,612
Issues that advanced in . U
price . ; 741 584
Igsues that declined in
price 604 832

{a) How much less was the volume for Eriday than it had-EgéL
on Thursday?

#

{b} What was the difference in issues traded for the two days?

{c}) How many more stocks showed advances on Priday than on
Thursday? ‘

{d) By how much did thoges stocks showing advankes outnumber
thoge showing declineg on Friday?

‘solution:

8. Deliveries of milk to the Green Haven Cheese Factory from five
local dairieg were as follows: 2,470 gallons; 3,240°'gallons;
2,210 gallons; 1,570 gallons and ‘3,765 gallons. How many  °
gallons were delivered to the factory? ©

.

Solution:




WHOLZ HUMBERS : - CLERICAL

C. Problems w‘fthout Solutions (continued)

9.

The New York .Stock Exchange listed the following stocks as the
ten leaders in volume of sales for a particular day:

.

. Imperial Cp of Amer 425,700
Bristol Myers i . 233,700 ;
Sinclair . 199,400
Occidental Petrol |, 136,300
o Bastern Airlines 128,700
" Gulf and Western 125,600
Chrysler " 125,400 .
Gerber Products 124,400
American Motors 120,500
" Swift Company 109,100

(2} What was the total number of shares sold for the top ten
coopanies that day? )

(b) By how many shares did the volume of Chrysler stock exceed
the sales of American Motors Stock?

(c). What was the total number of shares sold of Sinclair,

Occidental Petrol, and Gulf and Westezn? .

Solution:

aka

-

Vistors to the county museum during the firsk week after it had
opened were ‘as: follows: Sunday, 869; Monday, 4563 Tuesday, 317;
Wednesday, 725; Thursday, 294; Priday, 375; and Saturday, 961.
What was the ‘average daily attendance?

solutjon: ‘\-~

+

b"&
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WHOLE NUMBERS - CLERICAL

C. . Problems without Solutions {continued)

11. A real estate dgent sold a 37-acre farm at $420.00 per acre. )
He took as part payment a smaller farm of 16 acres at $500.00
per acre. How much cash should he receive in addition? .
Splution: - ] '
- .8

-~

Solutions to B problems

‘ : »
B.4 . .
354 1Ibs . _ 354 1bS x week _
59 1bs/week 59 Lps 6 veeks et .
BOS * ’
There are 12 in a dozen. HMultiply 3 x 12 and add 14.
This tells how many he had to sell all together. Then .
subtract 23.
{3} (12 brooms} = 36 brooms i
+14 brooms
. 50 brooms .
~23 broonms .
27 brooms
306 ‘ *
{a) first find cut how many tickets he sbid:
f .
150 tickets - 17 tickets = 133 tickets
At '$0.35 per ticket: (133 tigKets)($0.85/tigket) = $113.05
v ) & . ; '. -
tie should turn in this plu§ the.$25.00: $113.05 + $25.00 = $138.05
The anwser to f{a} is No.. - <
. {n} The differencé between $138.25 - $138.05 = $0.20 ' ) .
' He turned in 501,20 more than the correct'amOunt.'
R ' s D52 ‘ M
ERIC . - ¢
T ,




FRACTIONS : : » - . CLERICAL

A,
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OREGGN VO-TECH MATH PROJECT

EVALUATION PACXAGE

Problens with Solutions .

1.

’ 108 112/48 1b = 110 173 1bs ‘ -

If 1/20 of each paycheck is deducted for insurance, what is -
the total annual salardef‘a man who receives $1,710.00 each -
month” after the deduction has been made? .

Solution: .

31,710 is 19/20 of -the paycheck before deductions

$1,710 = {19/20)x ' x = total monthly salary

$34,200 = I9x

$1,800 = x -

total annual salary = ($1,800)(12) = $21,600

During the week the stockroom issued the following amounts of

No. 206 nails. - :
Monday qu?/a 1bs
Tuesday 18%1/3 1bs . =
Wednesday 21 5/16 lbs ’

Thursday = 24 3/8 lbs )
FPriday ., 19 7/16 1bs e

1 2

Total ' ’ a 1bs

If there were 206 1/8 1bs on hand at the beginning of the week,

-how many pounds wére remaining in stock at the end of the week? -

Solution:
26 7/8 1b + 18°1/3 1b + 21 5/16 1b + 24 3/8 1b + 19 7/16 1b =
26 42/48 1b + 18 16/48 1b + 21 15/48 1b + 24 18/48 1b + 19 21/;8 1b =
Amount remaining = 206 3/24 lbs - 110 8/24 1bs .
= 208 27/24 1lbs ~ 110 8/24 1lbs ‘ .

= 95 19/24 1bs o L

Ny




FRACTIONS ‘ ) CLERICAL

A. Problems with Solutions (cc;ntinued)

3. Hr. Jones oust have new baseboard installed in two offices.
One office is 12 3/4 ft by 14 2/3 ft with a 3 ft door. The
other office is 13 1/6 ft by 17 1/2 £t with a 2 1/2 ft door.
How many ‘feet of baseboard should Mr. Jones order?

*

Solution: . . .
We add the perimeters of both rocms and}sqbtracé the, door widths
N2 3/4 fr + 12 3/4 fr + 14 2/3 ££ + 14 2/3 £t - 3 £t =

. 12912 £t + 12 9/12 £t + 14 8/12 £t + 14 8/12 £t - 3 £t =

49 34/12 £t = 51 5/6 ft

17 1/2 §¢ + 17 1/2 £t + 13 1/6 £t + 13 1/6 ft - 2 1/2 ft =
17 3/6 £t + 17 3/6 £t + 13 1/6 £t + 13 1/6 £t - 2 3/6 ft =

. , 58 5/6 ft
. "%
51 5/6 £t + 58 5/6 ft = 110 2/3 ft

B. Problems with Separate Solutions

4; $100-was divided among three people. The first received 2/5
of the amount and the second received 1/4. How wuch did each
of the three people receive? : ’ ’

Solutian:

- . . - &
)-

5, ‘A frezght car which is /16 full takes on' an additional load
of 1/5.0f its _capacity. At its first delivery stop, 3/8 of .
its*capa ty '¥s delivered. Hhat fraction of.its capacity ig
- . now available for use? - - - _ oo,

-

Solution: 7 s 0l
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FEACTIONS . CLERICAL
B. Problems vith Separate Solutions (continued) .-

€. Mr, white owned 1/3 of a busipess, Hr. Hoyt ovmed 1/2, Mr. Evans
. ovned 1/9 and Mr, Baines owned the remainder. If Mz. Baines' 3
share was worth $3,700, hmethtbeshuuheldbyuchof
:heotherpart:nersvorth?

e

Solution: . - ' . .- -

‘\\ 5 * ', .
~ o .

€. Problems without Solutions
. B Y
7. Calculate the cubic feet of storage in 2 bin vhich measures
"25/12 fe by 3 1/8 ft by 1 3/4 ft. (length x width x depth) .

Solution: . '°’

8. - A clerk cannot find the production ﬁg'm:u for two years ago
. Eehulutywsﬁquras,shmdngsu,opomuproducedmd_
. Iemembers figuring that last year's production.was up approximately
1/6 over the year befora. Approximately’what was the production
two years ago?

Solution;. .

. i} . .
' L ¢ . 4

. - ‘.
v LS . . * '% .

‘9. If jt requi'res 16 weeks at 40 hours per week for 22 men to
complete a job, how many weeks would it take .them to complete -
. the 'job working 56 hours per week if they accomplish only 9/10 AT
ag much per hour when working for a great:er number of hours per T Sy
week? . .

Solution:




R
£y

C. Problems without Solutions (continmed)

10. Total area of Grey's Lumber Mill is 1,773 sq ft. The parts
department occupies 591 sq ft. wWhat fraction of the total
space does the parts department occupy?

Solution: -

Sclutions to B problems -

B.4 ' _ - ;
. ($100) (2/5) = $40 " 1st person recaives '
J/’(/” (5100) (1/4) = 525 = 7nd parson recsives
(sm'o -~ 540} = $25 = $3;S- 3rd person receives
" B.5 . ‘
£ 3716 + 1/5 = 35/80 + 16/80 = 51/80  amount of capacity that
' . the car carries
51/80 -( 3/8 = 51/80 - 30/80 = 21/80 amount of capacity now
. ’ availahle
5.6 ' L
x-= Mr. Baines' share B = total anount in business

3£ 1/241/9 +x=1 "ss-,')oo = (1/48)B '
., - 6/18 4 9/18 + 2/18 + x'= 1 ($3,700}(18) = B
P x=1/18 L $66,600 = B
< Mr. white '(1/:'*.) ($66,600) = $22,200 -
Mr. Hoyt (1/2) ($66,600) = $33,300

' Mr. Evers (i/Q) {566,600) = $ 7,400

(W
N /N
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ORSGON VO-TECH MATH PROJECT

EVALUATION PACEAGE

DECTMALS ‘ ' ' CLERICAL

A. Probiems with Solutions

1‘

Solution:

Sales Tor the day in one departvent of a.notions store were
as follows: $26.50, $50.76, $12.20, $3.56, $20.09, $8.80,
$5.60, 53.76 and $4.20. Find the total of all sales that
were le5s than $10.00 and the tot#l sales for the day-

Solution:

it is necessary to add all nucbers less than $10.00.
Ranenberbokeepthedecimuinaverticalline
5 .76
‘ . 3.56
8.80 . o
5.60 ' .
3.76 . - ’
4.20
$36.68 )
For the second part. add $26.68 to all thosé values over s
$10.00. .
$26.68 ) , "
26.50
12.20. - . .
20.09 ’
$85.47 -

The monthly telephone bills for £he Banes Opticai Company for 6
nonths were: $47.16, $59.25, $63.75, $43.50, $59.25 and $87.16.
¥What was the average monthly.telephone bill during this time? . -

=]

To fi.nd the average, add -all the bills and divide by the
nunber of bills.

-

$ 47.16
59.25
63.75 . )
43.50 $360.07 . 355701
59.25 "6 , .
87.16 . ‘ :

$360.07
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A. Problems with Solutions (continued) '
?indthemctof:hipplng”bcxuwbmemnighth )
rr 26.25 1bs at 16.5¢ per hOundred pounds.
Solution:
) total weight = (26.25 lba/bak) (37 bowts)
(%971.25} 1be- -
' 97125!bsmreuedinhmd.redsof1bs-971251bl
a . - .
cost = {9.7125 hundred”1bs) ($0.165/hundped” 1bs)
= £1.60 '
B. Problems with Separate Soluticns .
- 4. J. Jenking worked 43 hours during the week at the rate of $2.35
an hour. What was hi= gross earnings if he was paid 1 1/2 tines
his reqular rate for any time over 40 hours?
Solution: . . .
- 1
5. Mrs. Harvey assembles, on an average, 217 items per day at 12¢
" each. How mich does sheeminaweekiflhaninuinsthis
average for 6 days? . '
. "‘\ S ‘. ’ x
'Sf:lqtion: : : ’ '
. &

w
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o DECTMALS ‘ CLXRICAL
’ " B. Problems with Separate S;ln:iong {(continued)
' 5:'?m25653tm30f3tu1,1335tm3mw1d. awmym )
are left? .
solution: L : '
‘ c. ‘Pru?blm. without Soluticns - °
1. | 1£<35.6 miles of highway cost $1,157,000, what would 46.3 miles
) cogt at the same price per mile?
, . Solution: 4
—_—
s - : - -
8. Upholstery fabric costs $3.97 a yard. ¥hat iz the cpst of
12.35 yards? _ )
' Solation: . g _

9. puring the week, R. J. gpéland worked 8 1/4 hburs, 7 hours,
1¢ hours, 7 3/4 hours, 6 3/4 hours and 4 hours. If hs :eceived
$6. 50 per hour, how much did he earn?

. Soluticn:

; 10, What is the tax on a piece of property if the assessed valuation
.’is $660 and the tax rate {s $8.33 per $1007

i

Solution:




C. Problems without Solutions (continued)

11. Pencils for the office cost two and forty-three hundredths cents
apiece. BHow puch would one gross -(144) cost?

Solution: ’

Solutions to B problems

Z
8.4 .
For 40 hours work he nakes 4
' {40 hes) ($2.35/b2) = $94.00 _
g For his overtime he makes
’ . {43 hrs - iq hrs) ($2.35/hr) (1.5) = (3 bfs) ($3.525/h2)
_ ' = $10.575 rounds to $10.58
Total Pay = $94.00 + $10.58 = $104.58 °
B.5

In one da? she earns

(217 itebs) (50.12/ipem) = $26.04

. ;‘f In § days she would earn

= > ]
- ($26.04) (6) = $156.24 -
. B.6 _ '
_The rule for subtracting decimals is the same as for adding -
keep the decimals in 2 line.
26,653 tons . .
-18,36 ' tons '

; 8.293 tons




OFEGOH VO~TECH MATH PROJECT
¢ - EVALUATION PACKAGE
PATIO AND PROPORTION CLERICAL
‘A. Problems with Solutions
1. A salesrman was paid a commission of $20 fer selling $250 worth

. " of goods... What sould be his commission on $350 of sales at
’ the same rate of cormission?

' . A T
The ratio of the dollars of commigsions egp.lll-tha ra.t.i.o of
',  the dollara of sales.
501ution: .
$20 .  x '
5250  $350
250x = ($350) (20}
) 250x = §7,000 ' .
o~ ' x = 328
ﬂ, "2. A logging crew cuts, loads, and trucks 9,300 hoard feet of . -
J timber to the mill in 3 days and continues to work at the same
: rate. On what day is the 150,000th board foot delivered to the
) nill? '
Solution: ) S
3 days = * )

9,300 board ft 150,000 board ft B
" (9,300 Board ££)x = 450,000 board ft x day

© . . = 450,000 boapd“ft x day ' .
. 9,300 boara £t :

"a. x = 48 days

W




. T met ' .
~FATIO AHD PROPORTION . CLERICAL - . -
. L ]
A. Problems with Solutions (continued) ; -, Yoo

" 3. Dpick was paid $5.85 for working 4 1/2 hours. At the same rats,
how much should he be paid for working 7 hours? )

* The' ratio of the dollars equals the ratio of the hours.
Solution:' -

4.5 hr « 7 hr
£5.8% s - s

(4.5 hr)s = $40.95 x hr

$40.95 x pr
4.5 hr

- E =

- s = $9.10

+

B. Problems with Separate Solutions

4. 1f & yards.of cloth cost $5.25, what will 10 yards cost at tha
same rate? )

Soiution s

' i
5. If 9 yards of goods oost $7 50 how many yards can be bought
for $50 00? .
] ; I .

o, solution : ‘

e




BATIO AND PROPORTION . o ‘CLERICAL
+*

B. Problems with Separats Solutions {edatinued) g )
g - : ®

6. Aarcn Rank sells a custoser a S-yard remnact of Chintr for $2.75.
v *Here's another piece of I3 yards,” he says, "that you can buy
at the sime rate.” BHow much is Aaron Rank asking for the 13
yard piece? ! - b

Solution:

C. Problems without $oluticns

o

7. Apex Company granted wagé increases to its employees. The |
monthly payroll rose from $10,000 to $12,000. Steve's wages,
which had been $575, rose in proportion. How much a month did
he earn after the raise?

Solution:

-

8. A firm's expenses for'S weeks amonntedl to $1,600. At this
rate what would the expenses amount to in a year?

~

. Solution: ‘




- - -

FATIO AND PROPORTICH . CLERICAL .

t

v C. Problems without Solutions {centinued)

9. Carl Maynard, maintenance supervisor, drove to the plant Monday
morning and found that the cellar was flooded to & depth of
18 inches. He. turned on the pump and in 40 minutes the water
level went down 1 1/2 inches. At this rate, how long did it
. tgke Carl to pump all the water out of the cellar? —

Fal

. Solution: . . -
10. Comparé the cost of paint at $5.00 a gallon with the cost of - -—
paint at $1.50 a quart
Solution: ’ -
. 11. A man receives $l4 for working 8 hrs. How much would he receive

for working 50 hours, at the same :ate of pay?

Solution:

-

Solutions to B problems

.“

8.4 o

6 yards _ 10 yards -
: $5.25 -

(6 yards)s = $52.50 x yards

$52.50 x yaxds . . -

s = 8 = $8.75

. , 6 yards
T o




FATIO AND PROPORTION
Solutions to B problems {continued)

_ B.S .

-
.

' 'FPyaxds - X
© 77§7.50  §50

-
.

($7.50)x = $450 yards

_ 3450
. x $7.50

X = 60 yards ’

B.6

5 yards _ 13 yards
$2.75 x

i

{5 yards)x = $35.75 yards

X = $35.75 yarts
5 yarts

x = §7.15

-
-
»
Lo
2
»
- .
L]
+ Foe - L ey
-
-~ -
- - - o
e - P
e .

L

e S,

-
.
r
i.
-
L]
H
M
L *
Kl
o -
&
L)
-
-
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WHOLE ‘NUMEERS

Solutions to € Problems

3

c‘? . *
{a) sSubtract
{b)} sSubtract
v
{e) Subtract
{d)  Subtract
c.8
- 2,470 gallons
3,240 gallons
2,210 gallons
] 1,570 gallons
+ 3,765 gallons
13,255 gallons
c.9
(a) 425,700 -
233,700
. 199,400
13,300
128,700
125,600-
i - 125,400
124,400 .
- 120,500
+ 109,100

N

18,300,000 shares .
- 14,150,000 shares
4,150,000 shares

1,612 igsues °
- 1,582 issues’

30 issues

741 stocks
- 584 stocks .
157 stocks

741 stocks
= 604 stocks
137 Stocks

“{B) 125,400
- 120,500
4,900 shares
¢ . . S

{c), 199,400
136,300

+.125,600
461,300 shares-

1,728,800 shares "

o~
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Solutions to G problems: (cogt‘g.nued)" S

C.10

.
. . .
.
- +

869 + 456 + 317 + 725 + 294 + 375 '+ 961 _ 3,997 people
e T =

. 7 days

. - ‘= 571 peopl€ per day
v, ‘ o T L e 7T
C.ll L . ' . - . -
.. ($420. 00/aote)(3? acres) - ($500. 00/q9£e)(16 a;fes) = -
$15, 540 < 58, 000 = $7,540 . .. .
- - .
- . Y . N :.
u‘ -- ' ~ - “
- -~
\" . . - 1
- I e - e =
~ ) .- - Y
) s B
L] ‘ L]

N -
57
e
Lo
-
»
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Solutions to C problens IO .
. i + e i r
. . 2 - . .
4z * . . " .
- - ’ v
N i s 1

511570002 T L
. 35 6 .ﬂil 332.!509 per ﬂile_ : ‘ -é;.:o:l','_' :-_- ..‘ _ .. B

W » x
v e, . ot
(saz 500/mil€) (46.3 m,res) - 51 504, 750 A o .
+ - -. . ‘I i a . ‘.‘ o' - ) ) ‘:

! '(1;{-35 yardsy($3.97/yaxd) = $49.03 T o WY
+ : + m‘ L ’ . ’ *

* -

.
.t -
-

+ - .

y I

825h.r+?hr-l-10hx4:],7.5h:+5’15hr+41k‘=4375hr

- - L

¢ "" . *
(43.75 hc)tss 50/h=ﬂ - 5234“433 L . )
- S Y ‘:: ‘z_ S :

- . se h ..
. - :

.csseo)("glgg -»téseouo 033 “ . A

e - . N
=,..-é54- 498 . N
Fi H ¥ - .
- R e
. mE- LY "’?:'—*"'* . -
s . o o, C e
f ST e PHD Fr it 7
- AL it i s
- » i -

. (184. De.nci.ls) (L{}"&/penci.l) = (144 penzns) (so. 0243/pe1)é£1)

-
- e 4,.,).-& \
- v
= 33 50
L] L) - . L]
Al +
+
+ - - .
. o T .
<, ¥ P b )
S S T St L i N
+ : ' E - +
) + &£ ! -
. F—— .~
* * . - .o .‘ + o
+ .-
g » c;
i
y a4 7 - + * -
' 3 . 1 . *
v ] N “']% ]
L) . - i . .
. .« . { '
- - T . ~
+ '
. ] 4 B . -
1 ' s el
R [l
i ®
.
. . ¢ N
- ]
L) - ' .
- - . .
- " ¢
+ -
]
. * - ’ '
+ 3 [ + L]
-
- * ' ]
+ .
. . “
+ - i .
+ o +,
b .
» )}
- [
. -
. L R
] cr
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FRACTICNS , i ' clemrcaL ’ -
Solutions to C problems _ ' . -
c.7 - . . ot
129 _\[25 7 5075 ’ ’ . .
. (ﬁ ft)(-g ft)(4 ft) = Jgi o ft |
- 3 83 L] LN §
v = 13 384 9 £t
C.8
X = prod'uction of two years ago
‘ , 511,08.units = (7/6)x’
— - 1 x
M / 3'066'000 mits = ?x -
438,000 units = x i
c.9 " .

. , " (16 waeks) (40 hours/uesk) (22) = 14,080 hours to ccmplete job

w(i.g.) (S6 hrs/week) (22) = 14,080 hrs & e

’ w(é% hgs/week) (22) = 14,080 hrs ' .-

L * R
u(%ga_a hrs/week) = 14,080 hrs

v = (14,080 hrs)f-— 10 ) .
"\ 11,088 hr/week ; _—
v = 140,800 f x week o , L.
4 11,088 k' S ' : -
L . ' ' ‘
* w= 12 ﬂweeks
. 11,088 L e
wvoe 12 4 veeks - ) TN )
63 . :
. . "t. .
a-




L " solutions to C problems
. e 4

© 591 sg-tt %
1,773 sgtt 3

L
L3
o
o
- , -
hS L - * 3 I,'
1 \
. Z
L3 -
-
r
’
3 ’ . . .
. ”
L -
[
k|
2
- P
I N ; *
. .
: % .
. .

q0 T

.




RATYO AND PROPORTION ' CLERICAL

Solutions to C problems

LA

' c.7

£10,000 , §575 1d,000x = $6,900,000 x = $690 )
$12,000  x , . ; i

c.8 , o

5 weeks , 52 weeXs
$1,600 x N

(5 weeks)x ="$83 . 200 weeks - .

x = 983,200 veaks
) 5 wesks -
x = 516,640 .
.: : ) - - . K ) -

40 min _ _ x _ .y
* 1.5 in 18 in ey

. . s EE s, .
- (1.5 in)x = 720 min{in) D
- - . - .,..-.- . ) . k. -
- 720 min{im) -, = T, .- R
x = —So———— pRe 2 ' -
1.5 ix , s - s
- .x=480ni1:a-8hrs- - L - ) _'.A‘
. . o K
C.lo' - -j‘“
8500 oy en . . - een o ‘, 7
) ‘ —,4_--, $1.50 g S . ._: L o
$1.25:51.50 . ... _ s el AL,
L 2;- - - ’ . . “‘ ‘_j . ‘:;:" 5

_ . _ . ] . A
. - 5:6 . . ] ) - - -

. e . L *
. ’ Wi, " . . L . . e _ =
- . - . . - [ v . -
..C- 11 - .. . . . 3y . L
. - " . - - T - -

$14 . x .+ edx A B
Bhr 50 hr - S v ,

(8 hr)x = $700 hr -

. LI - . . %:’&
+ - . . N -
. . F : - -, . on
X = M— - R . sat P S
8 bl - e ‘u
. . . ;:- ot N ) ) , B
[N - ) . - * f';n,‘;' B /':. - - .. .,
. x = $87.50 S ok L EE
. e . ) )3 N e
. T . - T P . )
\.1 : . ' ,-3 . ' . e LY .o - )
- ., . -...av,) v . & - " -
EMC . . ‘.,o_,?'I' - . d .’-k o
[Arut o rovsaay enc . T Y & oa N 7] [ M
- ,-‘ fad . L] . .y "
i i I % - - - - N “ -




WHOLE RUMEERS . CONSTROCTION

A. ‘Problems with Solutions . IR S

1.

OREGCH VO-TECH MATE PROJECT

EVALUATION PACKAGE

L
.

- P

Pind the total lineal feet. of wall for the fIdor plan shown. . . |

L ‘ -
{lb ’
5 5 -
e k
m . [
- I3 - P “ .
. . : . “l'od ! f:tg Lo ) ' . ".. .
SOILItiO‘D: 1 . . - + . ) )
lineal feet = 36' +736'°# 12" 4+ 9 + 16' + 11' 4 12 + 36!
oo o " R T
L .-z.se_ fE ‘ ' . . .
if one man could la-z 215 square feet of floozing pe?'hm.r how =~ .
zany square feetgmnaacrewdfth:eemnlayman&hourday?
L . . H . ¢
Solution. : o S T
{115 sq; ft/u;ah hr}(3 :;.m) ~ 345 sq ft/hr ' g

' (345 sq ft{h:t} ra_s;u:) - % 769—§q £t

* thexefozethreemeneouldlay?%Osqftinahom‘ 5

- . .o " - ' -
* - L o, . .- -




- WHOLE KRIBEEERS

[

3‘

.

4-

5‘

Problems with Solutions {continued) . _ .

B. Problems with Separate Solutions .

" Prom a board 96 inches long 3.pieces are to be cut~~24 inches.

28 inches, and 36 inches in length How long is the piece that "
're:mains? . "
) ) . . )
Soltrti_on: . A i
- q -

“an area of 35 square yards if there 'a.re 16 pieces of tile per
. square yard?

LY
.

CONSTROCTION

-

'

Determine the pnunber of 4’ x 8' sheets of sheet rock néeded for
the wall in the acccmnanymg figure,

)

D*’
>

e

In calculating the nuxber of sheets of sheetrock, the mumber.
size, and location of opepings must bhe considered since the © -
minimm pusber of joints ig desirable. .

'

Solution: -, _ ¢

-

In this figure the size and location of the . o
cpenings- make it necessary to cut the openings
frm full sbeets of paterjial.

24 $f
4 $€/sheet

lineal feet ofwall -
widt® of wall board

- = & sheets-

™o

- - e

How many pieces of £ile will be nzeded to cover a floor having

»

-

[

«
.
-

Solut}om . 7y '_ : ‘
o : ) '

"




. WHOLE RHHBERS

- T

B. Proble.::s with Se;?‘.fate Solutions (ccntinued)

6. Ewna.ny linea.r feeton'xé'willbe,neededtofrmthe
sliding door as shown?

3 : A P -

12~ €

__..ls;sl.._

Bow many 14 foot pieces would be needed? How na.ny board feet
would this be? If 2" x 6é" cost $150 per thousand board foot,
how much would these 14 foot pieces cost?

. board feet. {t.luckness. in) (:;.dth ,in) tiength, ft)

Solution:

C. Problems without Sclutions

7. The walls of a building measure 242 feet, 143 feet, 210 feet,
18 feet, 32 feet, and 125 feet. What is the total length of
the walls? . - -

Solution:




. - * - -
\ .} -
- ., ) Y.
L . L] er .~ " .
2 . - S «
. ot ' FE
- . e ;
r 1 L ]
- Lk - -
Ve . g . {
L [V

RBDI.S RUMBERS “ e . - C(»‘“.Gmiw

.I‘. ,

C. Problems without Solutions (ccnt.mned) ; ' ‘_ .

8~ - A pile of luzber contains 205 bcar&s 10 feet- Ioag 83 boards
12 feet long, 172 boards 8 £eetf.1mg and‘!.S boards 16 feet

~ 1059. . ,g )

i § A ol

S‘a
a) -How many boards in the pile?

b) How many 1

-Solution: ] .

1 .
i, - . =
- . . -t

9. The number of studs in the exterior walls 2an be ‘estimated by,
-finding ithe lineal feet of 3all, vith no deductions. How many’
studs would be ‘required far Ew axterior wa:llu for the floor
plan shown? - e

4l 2 :’31 1448

iy W

’ 1} *
} [ 24 * -
. . 3 1A J N
3 LI a1 . M 1
' - ¥ " ' A L
-k 6o | .
B ‘4 . ' # . 1. ‘\ '
Solueion: | : y X Lo !
' . . 4 - T AN
LT PR . 3 H 13
s . %
- . » x, - \
1 b :‘ v 2t A
‘. ) . 4
KW o
¥ ‘\

I
- . L ot \
S EN .
" * o " . + x .
'y : .
h RO P
voade s [ ]
‘ a L .
; 4 Y.
. LI LY
e "
{ ) ! Ao
N L 4 ! o -
v
“
; ‘

i ‘ .. .
feet of lumber'are in thé pile? T

744! t ]w | M . . '*f.l

T
. P
- -
. ’
-
. .
..
-
£
-
T
¥
-
-




; s
C. Prablems without Solutions (continued)

10. & room 4is 15 feet wide and 21 feet long. How many 9" x 9" tile
wogld bf.needed to cover the floor of this room?
~ Ll '
. e i) i

" saiution: . ‘i

Fd

Solutiops to B problenms
.

» B.d °

24" + 28" + 36" = 88 in
\

96" - 88" ='8 in

therefore 8 inches remains’

(35'5917351(16 tiles/sq-vyd) = séo tiles

linear feet (4y(12' 8"} + (8)(s' 3"}

]
-

= 48’ 24" + 48 24" 5
50' + 50' = 100 ft

100 £¢
BYEA 7.1 . therefore 8 pieces 14 feet long a;e.neQQed

f

board feet =E2N6_“14’:,a = 112 board ff
: 12

a4

cost = ($150/thousandbBard ft) (0.112 thousand-tBard ft)

= $16.80 - _ ’ ’ -




OREGON VO-TECH {MATH PROJECT .
EVALUATION PACKAGE

DECIMALS . CONSTRUCTION

A. Problen with Seclufion

[

1. A steel sheet 2.5 inches wide is to be sheared into 6 strips of
equal width. How wide will each strip be?

et 2.50% S

Solution:
x = width of strips
x = 2.5 dn
6 strips
‘X = 0.42 in per strip
5

B. Problem wfth Separate Solution

3

2. How high would a pile of 18 metal sheets reach if each sheet is
0.0181" thick? :

Solytion:

C. Problems without SOIuttons -

3. If nails cost $19.85 per 100 ~lb keg, how much wpuld 539 pounds
., .cost? (The 39 @ounds were bought at the same rate) . .

o

Solutions . ) *




DECIMALS ' ' CONSTRUCTION
C. Problems without Solutions (continued)

¥

4, ' How many metal sheets will there be in a stack of sheets
approximately 24 inches high if each sheet is 0.0096 inches thick?

Solution:

8. Concrete for a slab floor cost $341.42, At $19.85 per cubic
yard, how many yards of concrete were .used? -

Solution:

Solution to B problem
B.2 : -

height = (18 shedts) (0.0181 in/sheét)

= 0.3258 in

+




- <y
ORBEGON VO-TECH FATE PROJECT -

"EVALUATION PACKAGE
FRACTIONS ' . CONSTRUCTION '
A. Problems with Solutions

-

1. ;Hhat is the thickness of a table top made of 3/4 inch plywood
and covered with 3716 inch glass?

Solution:

" thickness = 374" + 3/16™ = 12/716" + 3/16" = 15/16 in

2. How pany pieces of lumber 1 5/8 inches wide will be needed to N
cover a space 39 inches wide?

- Solution: . -

pP= numbér of pieces needed

o = 39 in ’ *
* = 1 5/8 in/piece’ , _ y
~ e‘
p = 3% in x piece . .
£ 13/8 jn ) . ’ L
p = (39 pieces} (8/13) \
p = 24 pieces
3 -~ . .

“B. "Problems with Separate Solutions
3. A carpenter needed a piece of lumber 2 /8 inches wide. How
~wide a piece is left if the original piece was 5 5/8 inches, " .
and 3/16 inch is allowed for the saw cut?

' Splution:

v
Q

+ 4. What is the thickness of a wall if the stud is 3 5/8 inches,
the exterior covering 11/16 inch .and thie interior covering
, 13/32 inch? ° ' : , .

. solution: - " .




-

FRACTIONS

CO

CONSTRUCTION )
Problers u@thout Solutions-

5. If 5/32 inch is allowed for each cut, what will be the width
- of each of three equal pieces cut from a piece of lumber 7 578

1nches wide? . N d - .

Solution:

65 Comput; the rivet spacing on the érawing.
r? RIVETS EQUALLY SPACED

e /8” >
Solution:

' 4

T

: ,

* . . -
-

7. Find the Iength of the rivets (1/8 inch diameter) needed to
rivet one thickness of 28-gauge' {0.0149 inch thick) sheet metal
and one piece of 12-gauge (0.1046 inch thick) band iron to the
closest 32nd of an inch. . )

Note: 1In order to form the head on a rivet it must
project 1 1/2 times the diameter of the rivet beyond
. the thickness of the material being riveted.

.

Solution:

L




. FRACTIONS H * CONSTROCTION
Solutions to B probleme , . £ 4 .
3-3 . .

amount left = (5 5/8" - 2 7/8") - 3/16"

” | = (413/8" - 2 7/8") - 3/16% '
= 2 6/8" - 3/16" .
- * T -
, = 2 12/16" - 3/16" - .
=*2 9/16 in - . - .
3‘4
i
1 thickness = 3 5/8" + 11/16" + 13/32%
' = 3 20/32" + 22/32" * 437320 .. .7 ~
. : = 3 55/32" JEREERY
= 4 23/32 in :
3 ’ R ’
\ ' LY B .
R - - !
* \
- * 4 - *
- . . ' i
o v ‘ - . P ) P
[] \
.ol .
] . 4 ‘-g %
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WHOLE NUMBERS > SRR COMSTRUCTION -
Solutions to C orob],.e;:s ' ' " Vs - . .
£ T ; ' e '.' T .
.f,# Lo e e 2
c.7 SRR ) TEN
* total length = 242! +7443' 4 210" +-18' 32' + 1254 -
-~ ", - . T
=770 £ . e e
T.8 ) ‘ . . .-

c.9

a)

b)

"

]

* 205 boards . . .
83 boards : . .. . ..

172 ds . . ' : . . Lt

+ 16 ds
476.bdards

(205 boafds) (10 ft/boatd) ='2,050 ft
~J '
(83 boards) (12 £t/boagd) = 996 £t

1
) . " —
(172 begtatha ft/boafd) = 1,37q ft conetL L
t{g,bdh:asatle ft/bgafd) = 256 ft -
fotal linear feet = 2,050 + 996' + 1 376 + 256°¢ .

= 4,678 £t

-total lineal feet = 24" + 4' + 12' + 4' * 16' t 24' + 8’ #+

= 120 4+ 8%4 18' +.8' 4 10 4 s' PR 60'
-~ ¢ ) " .M. b -

= 243 ft . R - o

-t . e - s ."“ “" : -~

. therefore 248 studs afe required .

. A
- I'4

(15 £6) (12 in/f) » 120%in - ST e

82’

421 202 injge) = 253 in - .
Tl -‘ l60.sn  igd in'x file . "' “
. ,. 3 in{bile = — 'g'in = 20 tiles - .
SR gsf;j:ile - 2 &g :;tile % 28 tiles - j;;
0 tzo tzkES) {28 tiles) = 560 sq- tilea - ’ ) .
- . trrerefore 560 tiles 9" x 9" are. requi:r;d .’. -

\ 1 ]
et

¢l
s

-




DECIMALS

Solutions to C problems

c.3 ) ¢
e1" 1bg) (5.39 hundped 1bs)
___-F-
. s
C.4 '
s = number of sh:sets .
s = 24 in . '
0.0096 in/sheet
¢ » 24 451 x sheet R ’
0,0096 T :
s = 5,500 sheets
c.s U : g
:‘ -~
yards of concrete = $341.42 t
. : $19,85/cn yd ; .
] B - ‘
: _ 5341.42 xcu yd
. £19.85 '
* = 17.2 cu yds ' :
N - - .
1 #
b T t.‘
' }
t ! -
' i
. \ : ‘
- " ¢ \ ‘ * .
l" ~ - - . )
: . 3 ’ ¢ . \
\ -1 , - o ﬁ"




¢ praciions . CONSTRUCTION ’
\ .-chmtions to C problexs .
" . . ¥
C.S . ) " ‘ . . ‘-
. ) width of pieces = L 5/83 ;ié§L;S/SZ)
] s J . .
. T . 7.8/8" - 5/16° .
. . =73 pieces® ST
. N . ‘ . .
.o _ 7 30/18" - s/i6”
. 3 pieces .
H . . .
. . _ 7 5/16" - [

" 3 pieces T

117/16 in/piece
3 . cL

. ’ . e = 39/16 in per piece - .

. -, o . - <

] - .

G.6 " . - aam 2_'?_,‘16, in per piece

placemeént of rivets = —18—1'"—‘ . " — . .

’ . . - . B SpaC?ﬁ :" . - - L

. . =2 1/4 in pax .gpa;:e. . g

: . . 5 . * . . . ..

., 7 . ’ T .
c . ‘ '\ . . . " * . o

. ‘ length' of Tiver = 0.0149" + 0.1046" +.(1.5) (1/8") .~ -

e ‘L CT T e e+ (a2) (/80 _
e . e -T395% ., am | : o S
-~ . — .
. + L . . . ."-:-2 I.o.'ooo +-';-6 . ’, . - .
- . -~ " .. ') - ‘_
: ~ . 38,240"% 60,000 S
. 320,000 -, 320,000 ™
] ?‘ b . " ‘~ . ; .

. = 98,240% -, ‘ '\
- . * 7,320,000 - . - . . O

o} * . ." N - . R . : K
El * . * o - -9‘—8 ) : 4 - ¥ Y .
) ) .o ' \ 2 R N
. ot ) . ., "HT;_ i " ;. . T - N i - l.
' \ by - "’:'hergfq:e 10/32 inth is<needed”. . : e
s - Ce e ] : ‘ ’
- 4 . _— N
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OREGON VO-TECH MATH PROJECT = .« Q
X SRR .
EVALUATION FACKBGE s ( 7:;-
WHOLE RUMBERS ) " . FOREST PRODUCTS
2\ . R
A. Prodblems with Solutions . _ -
1. ‘The purchaser of timber 1s required to post bond to cover the
value of the timber cut.- One purchaser has obtained bond to
cover timber cuts in several sales in the Ochoco atiopal -
Forest as indicated below. What is the total bond reguired
of the purchaser?
j Name of Sale . ) Azount of 3ond
N Latige "5 34,500
Dy Yountain ' . 45,000
Crowsfoot Salvage < 62,000
Wickiup _ -125,000
Claw Creek : LT T 34,000
™. Sundown ] - ‘ .46,000
Yelilow Belly 500 . .
Sourdough _ 75,000 .
Coprerson Two g 18,000
¢ Sa T \ T,
Solution: - s b__ ) . ’ i
, Total amowtd': $34,500 * $45,500 4 $62,000 + $125,000 +
A ' o . < w. "
A "i, . 367000 4 '5'45,000. + $500 +.§75,000 + 518,000
. . . _.“:_ = $449, ooo,.
+ ’ ‘ .2, Complete tie *“ollowmg cogt a.na!,yns report for a tJ.r.ber ‘sale
. in-the Deschutas I#atlonal E-‘orest; -
et T et W 2 f gt L . .. :. s
‘ _‘ ’ ‘ ‘a . " ‘: ' “"-‘, ~ " ) ‘ " ,‘ “mit&oﬁ.’ . .." COSTS ) ,
- gt TN e e area’ - ‘. per unit ™  total
: - . . la HaCﬂl.De- a) 91"14.39 s Lt d . N l' lj 555 . -
.- B Buzm.hg . - .46 . "'s10 -
, ; 5, -#ands,. &) Piling <" Tis. - s8o .
e B P Bnmint_; SO 15 . slo
‘ i . . _J.‘ o 3. Othwer - a) 5;31:: Road Land:ng ’.:- ':_-_ — 5505
P - . - . ) - - & slash :1,'. . _:'_i - N A
| = . b} -Happ;’.ng and Signing - - =l 5373
L] - . .. L. . '_ --'{‘ ) B i
o _4, .Snuple.-ﬁental Protect:.on e .
Pe” o - &np;oveﬁent T P .
: ' - ' . -:‘ —_ . : -t .al_ ~ . t e
T > “%. Ind"recg Co-s“'s B . 1 --

.....




WHOLE NUMBERS . . ) * FOREST PRODUCTS

A. Problexs with Sclutions (continued) - -,

I s

2. Solution:

Items 3 through € are single item costs- and do not
depend on per unit costs. This these costs appear only.
in the "total”™ coluenm. . .

.y

- 1. a) (462 upits)(s55/undt) = $25,410 - ) -
® b) (462 upits) (SlO/uui’:?j = 54,820 . ‘

. 2. a) (15 upits) ($80/upit) = $1,200
. b) {15 M)(Slﬂ/‘@nﬂ:) = $150 - ¥

'I‘cta.l Costs = 525, 410 + $4,620 + $1,200 + $150 + $905 +°

, ' $373 + $3,307 + $239 + 52‘2.937 +

. . . = $59,141 : o , v -,
- . r . " " , ‘./.
. 3. If a tirmber cruiser -ran two parallel lines AB and CD across :
a forty acre tract (1/16 of a section - see sRetch) and tallied .
. all trees for one chain on each.side of each line, how many -
- . acres of timber would be taliy? S

. .....-,- . -pefinition: 10 square chaine equals one acre
S scH /00H  SCH

fad "
2cH ’

»

I_]

?

1

Y
R e
.
w

N
' w0
3

b it e et e ———————— ‘-‘.1

= sk
.
»
-

_ S
| ¥
.

Rl :_‘;; ”; ]
o T Qlution- .- 4

L » . -
- Ve need to know the arél in each rectangle along the- . ‘J
SR d." . lf.,pes A an CD and theh add these as. - "
L - ’ . ' o “, . . - *
: . "= " area = width x length |, - . P ' .
BRI . & ::“s ) - 1'-. . . ¢ i
. 2. Co= ch)(zo chl \ . o \

o
&

-

= 40 square chains Lt

N Wé"'aave 2 equal r Ctangles, therefore, e ; \
. - '-\totalarea=4b ch + 40 s4*ch = 80 sq-ch - -

« T4 Ac#es 2 ﬁ :fl c:/ ] 80'_5?:11 #acre | g Leres
PRICT AL AT losganers . tbmew S
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WHOLE MUMBERS ) ' _ " ' . poResT pRODUCTS

B. Problens with Separate Solutions -

""he follow:.ng information was obta:.ned during a precru.i.@= in

" . . a propoged $ale area in the choco Mational Forest. ﬂ

. ‘ " Unit No . Acres Plots
- ¥ 156 17
) T 2 33 4
r 3 20 2
2 4 122 i
K 5 16 2

& 59 6 )
7. 83 9

- a) Determine the total number of acres and plots in this precruise.
. Determine the average number of: (to the nearest whole number)

t) . plots per unit ' “

¢) acres per unit ¥ .

d} acres per plot

——

Solution: = ] . .

5. A truck 1oad of alder trees for pulp wood is. delivered to a .
paper mill. Thexloaded t;ﬁck veighs 74,540 1bs and th empty
truck weighs 24,140Q lbs. The driver-owner of the truckiis paid
$3.65 per ton for deh.vezy of .the load. Pind the total weight
of the load andi{the truckef's pay. The seller of the trees is
paid by thé cord which is figured on the hasis of 5,000 1bs Y
per cord. Pind the‘*number of cords in the truck load to the *:
.nearest hundredth. o ) .

Definitions: Cord - @ unit of wood measurement 4 feet wide,
-~ . . 8 feet long, and 4 feet high

. Solution: _ . . }‘
* l . » . . .




WHOLE NUMBERS POREST PRODDCTS

B. Problems with Separate Splutions (continued)
6. 2 handboard plant operates for three 8-hour shifts. A certain

day's proguction in 1/8" measure board for the day shift was
224,000; ing shift was 179,2007-graveyard shift wvas 224,000.

The total produttion for-the year up to this day was 99;941,815%

standard boards.

f Pind the total production for the year as of
this day. .

-

Solution: -

C. Problems without Solutiéns

7. A company employs-a total of 15 people. Six of them eam
58,500 per year; two earn $10,500; two were employed at an .
annual salary of $11,000. The remaining employees, earn $9,800.

Determine the average. annual”saliary for the@han{
- ,.'!' '

Solution:. . -

\ Solution;

\

-

8. A forester strip cruises a 40 acre tract and Oi)t&im as
from 1/5 or 20% of the tract.  'How mahysacres does he sample?

} . ) .-

ample ° '
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WEQLE _NUMEERS ¥ ‘ . POREST BRODUCTS,

-

C. Problems without Solutiens (continued) ‘ ,

9:

B} .Detemme the average per aore cost “for f’ire.suppnésﬁon

;-__Scl.utzon- " I .

The folloy-;ing itens are costs incutred by a_self-erployed

.logger with .one employee who .operates an average of 10 bhours

per day thronghout the wérk seasonr 6% 120-diys. Determine -
the annual busimess cost Znd the cest _per hour of operation
due to the following items:

.Qus:.ness L:.ab:.l:.ty Insurance . 7 . . . . .§ 443/yr

. Workman's Compensation . . . . &, . . .. 706
Life Insurance ($50,000) « ¢ . s s o« » 1,190
Office in home € $25/mo-%x 12 0. 4, . . . . 300
Telephonemhome.......-..... 240
Bookkeeping, Taxes; ALLOraey « « « + o « o~ S0O0; °
Pick up @ 17¢/mile x 25,000 miles. V. . 4,250
Firewagon @ $1000 divided over 10 yrs. v - 100
Chain Saws & SRall TOOIS, « » « « + » s +a o« BOO—"" °
72 Chokers @ $25 each (3/4in) . . . . . . 1,800 -, .
Moving Cost. . . v s uTe v w e e e e 4., 250

LR T

ther Costs. L I T T I T S S P 0§Eﬂ " e

Selution: . ' , ir

¢ -
The Oregon Stite Depfaxtment of Forestry fmishes f‘Ire
protection for 16.3 millioh acres of forests. ’An iwerage of’
l 057 f£ires are oontrolleﬁ azmually,; “The . average’number: of
acres of forest burned each year durmg the last -six yea.rs
wad 14,641 agras.: Pxxe -control expen&,iturea total $6‘?4',000

a.zmuaIly. , T v

- - . . - -

a) Determine the aiverage riumber oﬁ agres ‘of fomesi: imrned o
;per f:.re each yavar to t.he neanest acre.’ s .

L e4ch Yea: to the «nearesj: ten c:ents.

.‘- ' ‘\




WHOLE NUMBERS .
C. Problems without Solutions (continued)

11. Fill in the blanks below and cross-check- . Lo . X

-

' Volume in Board Feet, Degimal égale )

' _ . Deductiéns : .
Log# " Gross Scale for defects Net Scale

* A ¢ . :

1 €60 0 : ] .

2 30 o- 1 .

3 660 - &0~

4 160 so- . - | ]
5 140 40~ . - -

6 e 1,000 \ 470~ . ____ ; D
- " 2080 | . .2'0_ . ‘_-_‘.- -:_l_‘-.'. ; :_‘ - "
8 430 BT IR - -:.-_' _."':-‘:_-' "T'::-'.-i-';::

e Y o 1 330~ ' S \ e

. o 10 - - 300 ~1o-. R
IV ' Totals U ’
. AR Cxoss—che{:k tcrr.a.l net ?b\éle. ' o s B
. + '.‘_ ) _;l' N - " -
L S Solut:.on_. L B ,r . «
|3 ' - # o ) ' -
N - - M LN -
’ o * a—e—— T
T '.. ' ’
N . . ¥ » T - :
k2 . - . - - .
* b o -, ) v - L

: \: . Solutions to B problems . . V4 o

\ ¥, ) - PR st p--] . ) .
! Lo B.4 ?uq tot. T - . S , /

. \ L T ai 156 acres + 33 acres + 20 acres + 122 acres + 16 acres +

b L
L

N 50.,acres + B3 acres = 489 acres

- * .- . . :-:'. n i - ’ :'"l .

g S Y 17 ploxs + pos+2plots+13 plots + 2 plots +
s e ' 6 pIvts + 9 ploty = 53 plots ,

. ~s Tk ) 53 plots ;o o ) . 489 a&es - ' . .

. Y X o b3 —’F%nm' 8 i{io,g.ﬂ.;_ae,: un:lzt . d)_ %3 plots 9 acref, pex pl

. - W e B SR ' :

, o % e 4894(::135 ) B G ‘ Y,
- . . Sk. T unies =70 aczes per. u.gfq, . *

L L - . ' ..

e
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&m#;n;azas o . FOREST PRODUCTS .

Solutions to B problens (continted)
'B.5

* | Load weight in pounds = 74,540 1bs -’ 24,140 Ibs : :
" /= 50,400 1bs < >

-

- Tons of load = 50,400 115 = 25.2 tons . ’
' 2 -000 J.bﬁ/ton -

,

Pay for load delivery = (25.2 tpris) ($3.65/4ch) = $91.98

Cords in load = 59,400 s = 10.08 cords :
5,000 Lbs/cord L2 . :

-

'_.‘ N A -, L . 2 "
‘806. . _' ., ., ' ) -

« Production of day. 224,000 stapdard boards ' .-
s ; oo - 179,200 standarg boards -~ TIAT

L o " s+ + 224,000 standard boards, '

e SRR < .., *+ 627,200 standard boards \
. )  Production of year - 99,941 81‘5 standard boards .
. Lo ‘+ * '$27,200 standard boards

" Co . - 109,569,015 standard boards -

—

..‘. + [y
- LY +
-
e, ks
- Ed -
] r - .
— LR -
Pl El
v/, & . * - .
+ r
LY : ”'
P -
[
T - -
L] > . -
. » !
-~ ! -
- i . .
< .
*
/-' W 4 ’ -
e
% \ 2
. r
" 'Q
I
91 -
- ,
v .




OREGON VO-TECH MATH PROJECT " .
EVALUATION pac:gsz. o ' — i
DECIMALS . FOREST PRODUCTS .
- A. Problems with Solutions ) ) : L 7

1. A rectangular piece of land 4.7 chains by 16.2 chains contains
how many square chains and how many acres? (10 square chains
equals one acre) .

Solution:
Area, square chains = (4.7 chains) (16.2 chains)

“

FY
, = 76 sq chains
o on = area, sq chains -~
. Area, acres_t sq {ns/acre )
= 16 sc-chains
10 gg-chains/acre ~
) . = 7.6 acres T ' T
¥ . * | " 1]
W © 2. Complete ‘the labor cost report below. ' s
. a) TimberPallers & 35 hrs @ §13,50 .
1 B ; : ’ T
b) Buckers . 67 hrs @ $11.75
: / " &) cat skinners 150 hrs '@ $7.00 ’
\ " d) Over-tif#€, cat Skinners 15 hrs @ $11.00
¢ e) Chokermen - "40nrie$350 — - _ -
- \“ - | ' .,. .Totalh .m L] _
Splution: ) ’ - '
) » T . :
' a) -s. 472.50, L
. b) 787.25 . o ) ..
¢} 1,050.00 ~
. : d) 165.00
.\‘ e) + 140.00
Total $2,614.75 ) . " -
. s, -~ . . ) L4
- ' - - - — )
- - d * - - - * . —\
. "
o
g : :1’_'




' DECIMALS

<

- FOREST PRODICTS

L]

" B. Problems with Sepa£gte Solutions

. 3. 'rhe formula commonly used for detemining the b-oard foot content
' of sawed lumber is ¥

.

board feet = (thickness, in?f“igth» in}tlength ft)

-

Coupute the total volume of boerd feet and the total price for,
the following items of lumber; . (TBF means thousand board feet:)

\ - §# Pieces i Size Price/TB¥
129 2x6x16 ft * $ 169.00
258 2x4x18 ft - ,170.00 :
- 346 2x8x 20 ft ) 185.50
E . 87 26 x 14 ft ‘ . +170.00
' . 44 2x4x)2ft 170.00
- . ¢ .
- Solution: ) ) . -

k.rule of thumb for estimating the nuaber of hoard feet of lumber
(in & saw log (which assumes & 4 inch slab and a 5/16 inch saw Kerf)
. is Doyle's Rule. This rule results in & laz:ge underscale for

- " .. small fogs and overhcale for large logs. Use this formula to

- o - estimate -thye board feet of lumber in 16 foot logs whose "diameters
. C .. inside bark™ {d.,i.b.) are 10 dnches, 20 inches, "and 40 inches.

~ o D is "diameter inside bark" in inches._

f.l . ?1,'

L .
LI

Doyld's Rnle- woE g
board f"et. ( 4) uenqth, f:’t)

‘Solutf on:




DECIMALS © - . ... 7 s &z - POREST PRODUCTS . -

-CO

" Prohlems- without SOIutio"n*'s g .» - o T

) -~ 50
'
) -

e

‘' Smalian’ s Volume = ( o S

* Where By = Basal-area at log midpéiné' o Y T RSN
1 ) . et - . Lo

’ v ore et -9 - .
B . " G .
FRat = -t L G
e A - . - e
] .
. . .
. By

POV . . . R FTY
. IR . R
. o8 ot ®
- - - P [T

!n measuring the cubic 8ot mntent.a of logs it :.s_cdn"nnieat to ..
_assume a circular -cross-sect.ion. determine this c:‘oss-sectefena]:
“area (Basal areal in squate feet,.and then. simply multifly<the @
Basal area by the length in feet to obtain the 'tota.l volume. M‘-‘_..':‘" - ¢

v ¥ = an : -

Since logs ‘are not _perfect cylinders, various methods have baen-: LT LT
devised fok apnr:oximating the volume. Three conmon fomulas ares. .. . ]
-% - . i . . .. oo . 'l' ...(.’-I. '_ 7

Hube:'s Volt.me - {stm:) . _‘ I S

+ b (L} . . . l; - ‘ - . .

- ~ P . . LY

N‘eb:'ton's VO].UJPE = (B + 4 ﬁ* + b}(‘%—) e I — . ‘ ___’!; 2 l-,:‘___,\.‘;-. .

B = Basal area at the larg;? epdi_ -~ . L e ;

b = Basal area at the.small end ‘ e )

L:Loqle,nqth . ) . .

-
. . Py

Compute the volume of a 16 foot log whose dia:nete:(d i.b)) is 5
20 inches on the small end; 21 inchdg at the midpoint and 22 incl'iek
on ‘the large &nd -- usihg e,ac.h of*thex "above fornmlas. -

-
. . . EE
Solutiorf. K S
- . . v - ", kb‘
N . N
‘. P - + LI
" 5
Fe t
. -
] - y
+ - - 4 . ¢
3 - ]
- -
- - K “:;"
. [ - ' - h ' -7
- - I
- - .
. . , )
- N . - - 4
-
u .
oy :«
A - . g
> - 1 L] -
— % - -z
. } 1 -
-
an
* R 1 7 ’
- |3
-~
- - -




DECIMALS o ) POREST PRODUCTS

€. Problems without Solutions (continued) oL

6. There isn't A reliable method for convertinj from board feet log _
scale to board feet of lumber. A rule of thumb formula (which - d
provides a close approximation to Scribner's lo§ rale) for the .-
board fest GF lmbexinalsfoot log is: _ e

E . (o 3} ;9 -2 D3 "whem B is the d.‘l,mta: inside bark (d.i.b.) ~

- ' . A ‘ . cor T L R
L. Ua; -thié fomu"la to estimate the number of board feet in 16 foot : -
.+ logs whose &i.b. are 10 inches, 20“inches, and 40 inches. - £

soluion: - | ; P

7. Compltel:e the following portion of a t.Lu:ba: sale contract: -
Species. " ’ Class of éln{i.!: Pr:[.n:e 'ber . No. of Total .
T Haterial Cer Unit " Units '

Ponderosa Pine, Sawlogs * B bd £t ° $:14 > 350.41 Rl
Spruce , Sawl’ogng Hba ft  $125 108.46 -7
Douglas Fir .  Peeler logs M'bd £&°  $138 185.00 { i i-
Oak v ' Puelwood . Cord - $10 . 78.00 '

5 R . et P . '-:‘/ - F

LIPS ’ i } Grand Total .-
Solﬁti_.qn:\ : - . \ ) e t

*
L !
i
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- .- . . LI . - - “
’ DECIH};_IS | . t - ~FOE‘E:ST PRGCDUCTS
-Solutions to.B prbbl_ems : ) N T Yoo C 2]
. . ' e f‘:_‘_ _ - ‘-J 4 - _l ) . - .
i« B . K - R _ - . - . }
;3- . v . B ff' R ‘_-'-‘_.‘__“ . .o
) 3 Pzeces . Size Board ft - Price/TEP Cogt
- - 1 bl - - . . f"‘:. . . 1

-, 129 ' 16 ££- 2,064 $ 169.00 % 348.82 :
18 ft 3,072 - 170.00 S 522,24 .
20 £t 9,227 .~ F- 185.50 . . 1,711:61 -

1
1

4 £ 1,218 170.00 ~ 207.06.

i B 17 £ . 352 . 170,00 - 59.84
“fotals’ se2. T ¢ . 15,933 - ©T . s2,849.57
Teel 0oL " Ty
Sl oe O F ' . :
‘4 h‘-. —-:- + I-\' B
ST g ¥ ' 10 - 4)* - -
- 710 inch'd.i.b. board ‘feet = 0(.——‘F—) {16 £t} . . "
- T e e g A
. R . -t . . -' Lértls ,,ft) -t e ‘.“‘\’
. '..‘: . . E . . \ J -
. R " =438 neeey o v, L
. AR 16 ¢ - .. .
E . s, p ) T
Ca e AR e - -
Lo T _ e = board’, feet

- '20 inch-d.i.b. - ma. feet, - (32% 16 £t)

- . . s ) _'.-!.} , ’ ‘p ‘16’) (16 ft} . - . -_,
S A T SR, : .

- . o . P “., 256 board feet .

. . ‘ - " oar ‘--' - ’ P - 2 ¢t ) - ' Cel
. . 40 in 4.i.b. board feet « @94_—4) (16_ft)
SE e v =81 (16 't
o * - T - .t
oo T . = 1,296 board feet -
- N
" RN
4
'1a b
L \‘ - ¢ .
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OREGOR VO-TECH MATH PROJECT
EVALDATION PACKAGE

FRACTIONS . - FOREST PRODOCTS

- R 4 — e —— -

. &. Prablen with Solution

" 1. HNominal 2" timber now has an actual thickness of 1 5/8". It
is baing proposed that this be reduced to 1 1/2" thickness.
vhat is the actual reducticon in thickness which is being
proposed?

Solution: )

15/8" -131172" =15/8" -1 4/8" = 1/8 in

* B. Problen with Separate Solution
2. A wood products company is experimenting with redocing their
8 ply laminated beams to 7 ply without changing the overall
dimensions. This would amount to, a ,significant reduetion in ., -
the amount of glue needed to produce the beam. State the
thickness for each ply first in 8 ply and then in 7 ply lanlnated
. beana whose overall thickness is5 to be:

a) 14" - b) 16"

Solution:

_C. Probléms without Sclutions

3. A No. 2 grade plank may have a split equal in length to 1 1/2
times the width of the board. What length of a spltt is allowed
for a 2 x 8 plank which is 12 feet long?

befinition: Ko. 2 grade -- quality classification of lumber
. 2 x 8 plank -~ a board 2 inches thick and 8 inches wide

Solution:




FRACTIONRS ’ . POREST PRODUCTS

C. Problems vithout Solutions (continued)
4. The pi,dé products industry usually describes the thickness of

irs prndncte in “gunarters® or 1/4 inch specifications. Thus ___ |

a board which is 1 inch in nominal thickness would be described
as a four quarter board. Bow would the pine industry describe .
" boards of the following nominal thicknesses? i
a) 3/4 in
B) 1/2 in -
vo€) 1 1/4 in
d) 3 in
ey 2 1/2 in

Solution:

.y ”

Solution to B preblexs .
B.2

a) For 8 ply
14"

8 ply 1l 3/4 in per ply

Por 7 ply

14"
7 ply

= 2 in per ply

b) For 8 ply

16" .
- Bpy - 2 in pér ply

For 7 ply

16"

4
2 277 %
7 ply /7 in per ply

94




OPEGOR VQ-TECH MATH PROJZCT ' R
EVALURTION PACKAGE

RATIO AND PROPORTION ‘?OBEST PRODUCTS

— L4

A. Procblems with Solutions -

1. If 6 men can plant 10,000 fir seedlings in S5 days with a
density of 400 plants per acre, how many acres can 24 men plant
in 25 days?

Solution:

. . .
Nuzber of plants per day = 1°t°g°d§lant5 = 2,000 plants/day
¥s

Wumber of plants per man per day = 2.000 plants per day
' 6 men

= 333 plants per man per day

Rumber of acres planted per man per day
333 plants/man per day . (333 planmts/man per day) {acres)
400 plants/acre "\ 400 plamts

s | = (),833 acres per man per day
Rumber of acres for 24 men per day

{0.833 acres)
' {day) (nanh)

{24' geh) = 20 acres/day

Rumber of acres planted by 24 men in 35 days

{20 acres/da¥y) (35 day¥s) = 700 acres .

2. A line was measured with a 100 ft chain and found to be

* 813.67 ft long. Later the chain was found to be 99.91 £t long.
What was the corrected length of the line? Round your answer
?o the nearest 0.01 fe,

] -

Solution:

x = corrected length of the lipe

813.67 5€ _ _ x
100 g€ 99.91 ft

160x = 81,294 ft

x = 812.94 ft

97




FATIO AND PROPGRTION 7 - « POEEST PRODOCTS |

- 5. Problers with Separate Solutions

3. A man uses the shadow Dethod to estirate the height of a tree.
The man ig 6 feet tall and his shadow measures 7 1/2 feet wben
the length of the shadow cast by the tree is 227 feet. Both
shadows are on level ground. Determine the height of the tree.

3

-

Solution:
. / /

4. A stream has an average width of 3.4 rm on an aerial photo with
a scale of 1 to 12,000, How nmany inches wide would the stream
appear on a print vwhich had a scale of 1 in = 300 ft,

{1 inch = 25.4 mm)

Solution:

C. Problems without Soluti®ns

S. A forester decides to 10% cruise an area in strips one chain
wide. The total distance traveled during the sample is 230
lineal chains. The volume chtained by the sample is 225 millien
board feet {M.B.F.).. There are 10 square chains in one acre.

" - Determine:
ar a) The average timber volume per -acre X
b) The total volume of the tract based on the cruise
c} The total number of acres in the tract

) Solution: ‘ .

Q - . ﬁf{]g
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/ €. Preblems without Solutions (continted) :-'—f‘.:\_\
: - "»
o 6. 2erial application of DDT mixed with diesel fuel has been used
!«“ T 7 TTto control past infestationzT of thEtussoock w=oth. Each gallen S
) of the mixture contains 11/16 poundgeof DDT and weighs 7 15/16
: péunds. Determine the nurber of pounds of DDT in a 20,000 pound
: ; plane load of the solution. -
) Solutien: ) ‘
7. A spur road in a logging area is 500 ft long and leads to a
landing which is cireular in shape and 300 ft in diacmeter., On
an aerial photo with a scale of 1:20,000 what would be the size
of. these images? i.e., the 'length of the road' and the
‘diameter of the landing! )
Solution:
»
Solution to B problems
803 ’ -
Man‘s height _ Tree's height . '
Man's shadow Tree’s shadow
h is the height of the tree
' 6§ _ h . .
7.5 g . 227 ¢ - - ° _ .
e (7.5)h = 1,362 f&£ ’
. .

h = 181.6 ft

t
+




HATIO AND PROPORTION

Sclutions to B problems {continuec)

B.4

Width of - (12,000) (3.4 m)
idth of strean {25.4 me/in) (12 iet/fr)

N . _ 40,800 x £t )
! j04.8 :

-

.\‘ . .
) = 133.86 £t oo

- Width on print = 133.86 £€ °
h F 300 #€/in

= 0.446 in .




WBHOLE MUMBERS ] ' - POREST PRODGCTS 2

Solutions to € problems

c.?
e N
. (6 explpyees) (58, 500/ezpityee) = $51,000° \
(2 emplowtes) ($10,500/empldyee) = $21,000
(2 expleyees) ($11,000/employte) = $22,000 . '
, -
remim.ng exployees = 15 ezployees -. 6 employees - 2 employees - 2 ezployees
= 5 enployees : T
(5 employees) ($9,800/erployée) = $49,000 ! ’
. ¥
Total annual salaries = $51,000 + $21,000 + $22,90Q + $49,000
= $143,000 . .
_Average Salaries = Iotal Salaries . )
1S employees® -
. $143,000
15 employees
= $9,533,33 per employee
) ~
h CCB - - . '*
acres in sample = (1/5) (Total area) \ ‘ ' .
= (1/5) (40 acres) ) _ /
- . = 8 acres
c‘g »
Total Annual Business Cost
$ 443
706
1,190
300
- 240 -
_ - 500 «
4,250 .
100 ' 'r.'—s f -
o 6.0’0 ¢ ’
1 800 *.
+ 250 . . .

$10,379 - RS




WHOLE NUMEERS

Solutions to C problems (continued

c.9 (continued)

L

' Business Cost per .Bours of operation =~ Anbual Cost -
) ~ o EBQR’ per " Y10 hrs/dag) (120 days ]
. - : - - ‘ - -—_—COSt .
' T 1,200 brs
. $10,379
1,200 hrs
S = $8.65 per hour
C.10 . 1
- a) Average acres burned per fire = 14,641 acres '
+1,057 fires o
/ = 14 acres ‘'per fire
i:) Aver;a e acre. cost = $674,000 T
9e pex 14,641 acres A
= 34.60 per acre
. CJAL . .,
Log# Net Scale Gross Scale Deductions
1 660 Total ‘6,230 - - - 980 T
2 30
3 600
4 110 Cross-check of Net Scale Total
S 100 6,230 - 980 = 5, 250
: 6 540
7. 2,040 ' A
-8 430 _ , 47/ : ,
) 9 . 450 ' A -
10 290 .
’ /'
Total . 5,2?0 P .
- - /’ - -
_‘/
' /
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( \ . oecpaacs C ~ POREST-PRODICTS + ;
. L - :
A5 Solutions {to ¢ probierms " _ Wl
' . , 7
c.s P

-

d.i.b.)‘
Se2eBe

crogs~sEvtivnil AYea, sq ft =
144 sq in/sqg ft

b= 2.2 g ft
B= 2,6 5q ft - ot

. L

Eubsr's Volume = (2.4 sg f£t) (16 f£t) = 38,4 cu £t
+ 2.6 sg ft)(ls f£r) = 38.4 cu £t .

. Smalian’s Volune -(2’2 59 ftz

Newton's Volume = [2.6 sqg ft + 4(2.4 3qg f£) + 2.2 8g ftJ (lﬁsft)

= 38.4 cu ft S .
c.6 ) -
N ] -~ -
10 inches (0.8) (10 - 1)? - 10/2 = (0.8)(81) - S
R ) ‘ -64.8-5 ___
- ’ . = 59.8 board feet -
. " 20 inches ' (0.8)(20 - 1* - 20/2 = (0:8) (361) - 10
, ) P P
< " ‘m 288.8 - 10
- | = 278.8 bokrd feet
: L - 40 inches (0.8) (40 - 1)* - 40/2 = (o.q‘ll,szl) - 20

, _ ‘ = 1,216.8 - 20

= 1,196.8 board feet

> —
- 27 - . ,
4 , Total
. Ponderosa Pine $38,545.10 )
Spruce 13,550.00 .o
. "Douglas Fir 25,530.00 *
Oak 780.00 o
. $78,405.10 . Grand Total —
) s . - »
AN ro ¢ ' L e
) . . PR Lk
. - . LS \

N
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PRACTIONS _ .ot POREST PRODUCTS
Solutions to € p;oblems
c.3

. éplit allowance = {1 1/2) (width) .

(1 1/2) (8")-

(3/2)(8™) =«

n

'12/5.:_;

a) 374 = {3){1/4){= 3 quarters

by 1/2=2/4

{2) (1/4) = 2 guarters

O 4

e) 11/4=5/4= (5)(1/4) = 5 quarters',

P d) 3 =12/4 = {12){1/4) = 12 quarters ¥
e) 21/2=5/2=10/4 = {10}){1/4) = 10 qparters
- ’ B Ji: ‘é : .
' g -
.! .
 ——— / r
rE - :’.
- ‘. .. 4-?" " -
"\_")‘rd
' o

o
T

Y,

ia




-

RATIO AND PROPORTION . FOREST PRODUCTS- -

,. . ‘\ﬁ t | 9 .P

Solutions to C problenms.

COS

a)

b}

c)

-

AL

. E

= {230 chains) {1 chzin)
Number of acres cruised 15 ains/acre

}ﬁ{ = 23 acres

Average timber volume per acre = yolume cruzsed
B acres cruised

= 225 M.B.P.
23 acres

= 9.8 M.B.F. per acre’

Tota) volume of tract/= timber volume
fraction of total area crulseq

L3

= 225 BaBaFa ¥

0.10
"y = 2,250 M.B.F.
R ] .
‘Total a¢res in the tract =’ acres cruised
fraction of total area cruised
* = 23 acres -
0.10 -
y = 230 acres

x = lbhg of DDT I : '

nAaASW 0 ox 0 Toee .

7 15/16 1" 20,000 b , : .

x = {20,000 1b){11/16)
7 15/16° .

x=1,732."1b




RATIO AND PROPORTIOQN
solutions to C problems - ) N

c.7 : .
a) length of road, ft . "1
500 ft . 20,000 .

length of road = 300 ft ‘
~ 20,0600 -

Fa
1 -
'(ZE 5{)(12 in/£0)
. ’ = 12/40 in - #

= 0.3 in

- " b) ,diameter of 'l,zlding, £t _ 1
g ~-- 300. : 20,000
. ¢

L3

_ 300 ft
20,000

{0.015 $€) {12 in/f££)

=
- " R .
- L3 .
. = 0.18 in :
ut
- - .
. : . -
- -
- = L3
L3
-
-
L3
-
H
- - -
. . .
® +
r
- -
. .. -
-
L3
-
!‘; .
. - . -
. -
L] *
' -
: ., 7
£ “ . LI
Y
. . .
L3
L3
.
L -
- * 1
A, . . .
1
- -
- " ‘3 -t
- . 1 G{ ~ $
¢ * L3 -
¢ . -
- - '”‘ ¥ -
4 » S hl ..
“ ‘o * -

FOREST

-
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!
*
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.
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¢:;// told to cut a piece of flat steel stock 1/8" x 2* into pieces

A. frobleas with Solutions

s . N

OREGON VO—TECH MATH PROJECT

EVALUATION PACKAGE _ - g

WHOLE NUMBERS . MACHD}NE TOOLS

1. The Hachine Shop ordered 25 bars of C.R.S. (eold rolled steel)
" .., #1020, 5/8" in diameter; 18 bars 1" in diameter; 18 bars 1 1/4".
in diapeter; S bars 2" in diameter; and 1 bar 3" in diameter.
s How many bars did they order?

’ . " Solution: . _ ~

/_/‘
nunber of bars = 25 bars + 18 barp + 18 bars + 5 bars + 1 bar

; = 67 bars

2. For metal fitting (also known as petal bench work) a bey is

17°, 23", 9", 32" and 15". * How long a piece of flat steel

.Eoes he need? . -~
Solu£ion: L . - av
length of—steel bay = 17% + 23% + 9% + + 5"
= 9% in = 8 ft’ ‘

3. A machine shop buys 876 lbs of 1/2" diameter-steel; 1567 lbs
of 1" diameter steel; 675 lbs of 3" diameter steel; 5743 lbs
of flat stock rectangular shape 1" x 2"; 250 lbs 178" x 2'; and
365 lbs 1/2" square. How many gounﬂs were purchased?

Solution: ‘ \
total weight = 876 lbs +. 1567 1bs + 675 15s + 5743 1lbs +

. ¥ 4 .
. : ‘ : 250 lbs + 365 lbs = 9476 lbs I -

. s
B. Problems with Separate Solutions

4. A group of castings are made from patterns for a lathe. The - ,
base weighs 432 lbs; the tail stock weighg 35 lbs; the head
gtock weighs 63 lbs; the face plate weighs 3 1bs; the bed
weighs 217 “lbs; and the pulley weighs 13 lbs. Xhat ig the
total weight of the parts? -

Solution:

: 0. o -
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WHOLE NUMBERS ) MACHINE TOOLS

B. Problems with Separate Solutions (continued)

5. A casting weighs 473 lbs and 117 1lbs are removed by -a shaper
during the finishing processes. How much does the casting 1
' weigh when finished? . : .

L

Solution: ; N

é. 1In the pattern shop, 67 screws 3/4 #10 P.B.H. (Plat Bright-
Headed) were used from a box containimg one gross(id44). How
pany were left?

Solution:

€. Problems without Solutions

7. A'machinist has a bar of steel 3" in diameter, weighing 364 1bs.
If 176 ibs are used for making die stocks, how nany pounds )
are left?

Solution:

- ]
o /
8. A power hack saw operates at 126 strokes per minute, "It works

tontinuously for 420 minutes(7 hrs). -“How many strokes does it
nax¥ on the jpb? '

.

golution: . . YL




WHOLE KUMBERS * ) ) MACHIKE TOOLS

C. Problems without Sclutions (contirmed)'

In the Xorthwestern Machine Shop there are: 16 lathes each

9‘
" weighing 2145 1bs; four milling machines each weighing approximately
2460 lbs; two drill presses each weighing 450 lbs. What is the

4 entire weight of these machines on the floor?

Solution: .
" . ~

L0

One "dozen metal drills 11/32" diameter costs $18.00. Eow
) 1

10.
much does one-half dozen cost?

Solution:

Solutions to B problems

L

.‘ 8‘4
L total weight = 432 lbs + 35 lbs + 63 lbs + 3 lbs + 217 lbs + 13 1bs .
' = 763 lbs s ’
B.5 . * .
weight left = 473 1bs - 117 1bs = 356 lbs -
3.6 .- - 6.
‘ ) number of screws left in box = 144 ‘screws - 67 screws ,
‘8 77 screws
2
Y
Q 1 I 1 . . '
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, . OREGON VO-TECH MATH PROJECT
EVALUATION PACKAGE ’ .
DECIMALS MACHINE TOOLS '

. A. Problems with Solutions

-—

1. 1In the following figure, find the following information:

a) Pind total length of ¥

b) If E = .250", what is the diameter of C

¢) If B= 2.0625" and C = 3.625%, how much is taken off C on
the lathe to make C = B? .

o«
. d} If the "rough side”™ of C = 3.625", how much of a "finished
cut” would have to be taken from C to make it 3 9/16"2.

e} E = ,250. If the difference between diameter 3.125 and B
is 4 tipes E, what is the yalue of B?

-
’ 625
g . i{-71E THO :1 e
BOTM ENDS ? 1 '
% 8
et 2 ‘2
) o~
=23 a4 3768 — K _:

Sclution: - Y‘

a} Find sum of individual parts -

¢ .= Total Length = 2 15/16" + 4.8768" + 15/16" + ,625" +
l .B75" + 1 7/8"
Y = 2.9375" + 4.8768" + .9375" + 625" + /B75" + 1.,875"
. Y = 12.1268 in . o -

b} Heed sum of smaller diameter plus twice E

-
-

C = 3,125" + 2{.250") = 3.125".+ .5" = 3.625 in

c) dNeed to find difference betwden C and B

C -8 = 3,625" ~ 2,0625" = 1,5625 in

-




DECIMALS ——

A‘O

) HACHINE TOOLS

Problems with Solutions (continued)

1‘

3.

soluticn: (continued)

d) FPind difference between rough cut and finish cut. Need to
change 9/16 to.3 decimal places

difference Y= 3.623" 2 3 9/16"
= 3,625" - 3.563"

= 062 in

e) Need differepce betweén larger diameter and 4 times E .
B = 3,125% - 4(.250") ~= 3,125" - 1"

= 2,125 in

If 17 holes are each 1.125" apart from center line to center line.
what is the distance from the center of the first hole to the
center of the last hole?

Solution:

There will be one less space between center. line

» than the number pf holes. .We need the product of
distance between center line and numbes of spaces.
&

Total distance = (16-spaces) (1.125 in/space)

. = 18 in _

A broach has 40 teeth. Each tooth cuts .015". How much
material does the entire hroach remove?

Solution:

find product of number of teeth and amount each
tooth cuts *

Total & = (40 teéth){.0l15 in/to;th)

‘= .6 in *

113
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DECIMALS . . MACHINE TOOLS

B. ©Problems with Separéte Solutions

4,

6‘

C. Problenms without saluﬁions

7‘

A laminated shim is made up of 20 pieces of material. Each

lamination is 0,002 thick. what is the thickness of the shim?

Solution: e i -
) \

A draftsman is. th draw 11 national course screw threads per !

inch on a piece of material 4" long. What is the distance

be:veen any. two threaas

solution: = © ° '

How manV'EuQ§ would be needed to turn down 1.460".stock to 1°

on a lathe, each cut being 0.023" deep?

» o - '

Solution: . . .

3 drill makes- 280 rpm and drills a hole 2.125" deep in 0.800

minutes. Hhat is the feed?
°$

{Feed is the'dzstance the drill'advancesewith each revolution)

-~

L]

Solutiom:




DECIMALS °  MACHINE TOOLS

C. Problems without Solutions (continued) .

8. A machine shop makes a drill press which requires a round
. leather belt 3/16" diameter. The belting costs $0.08 per ft.
Each drill press uses 38" of belt. If 76 drill presses are made,
what will be the belting cost?

- Splution:
- LY
—_— b: The machine shop orders 18 second cut 10" hand files. Each .
one costs $0.69. What i the total cost?
Solution:
¥
# - ‘ -
10. The metal fitting shop uses 1 oz of parting compound per day .

per class. If there are 9 classes per day and 88 school days
per term. how much will this compound cost at $0.0425 per 1b?
{16 0z = 1 1b} ~

éolution:

Solution to B prcblemé

W

Total thickness = (30 shims) (.002 in /shi}

= = .06 in




osc;ﬂﬁigl”’ . ) HACHINE TOOLS

Solutions to B problers {continued)
B.S -

11 threads per inch means 1/11" between threads. spread this
+over 4 inches and there would be 4/11 inch between threads

i.e, 4(1/11 in}) = 4/11 in

B.&

find difference between Stack and fimished product, then
divide by depth of each cut

1.480" -~ 1.000" = 0.460 in

0.460 in  _ 0.460 in x cut

0.023 in/cut 0.023 ix . = 20 cuts - )
y D




OREGON! VO-TECH MATH PROJECT
. EVALUATION PACKAGE
FRACTIONS MACHTNE TOOLS
‘A, Problems with Solutions .

1, A machine shop has a job which reguires drilling 3 holes for
a fixture. It is 12 11/16" frces the center line of the first
hole to the center line of the second; 2 5/8" from the center
line of the second hole to the center line of the third; and
-, it is 12 11/16™ from the center line of the first and third
by hole to the ends of the fixture. What length of stock does he
need for the job? .

-

Solution: -

Need sum of distances between center lines and twice
distance from center line of first and third hole to edge

Length of stock = 2(12 11/16") + 12 11/16™ + 9 5/8°
= 24 22/16™ + 12 11/16™ + 9 1l0/18"

. = 45 43716 = 47 11/16 in . . ‘

2. wWhat is the difference between the ends Of the key?

4 4
21/32" 5154;1

Solution; \ T ft———— 2 11 /16— I
Need to subtract the low .end from the high end -

j S L] .
! 21" - 9" _ 54" or 45
. - End difference = Z=o - =22 _ = 22 ;

y . 32 6 B 64 g ® ,

¥ .

J'-ﬁ_ - . '_J

B: Problems with Separate Solutions i
‘ T o

: 3. -Tf'it tikes 47 minutes to set up 2 job and cut the teeth on a
_ 'gear blank, how many hours will be required to cemplete a job .
. of 29 differént diameter géar blanks? (60 minutes equals one hour)

"

Solution:

L




PRACTIONS ‘ - MACHINE TOOLS

"B. Problems with Separate Solutions (continued) _ iy

4. In-a machine shop class of 36 boys, each makes a drill blank
on the lathe, Each drill blank requires a piece of rough
+ material 5 3/4" long. How many feet are used by the class?

Solution:

Problems without Solutions ’ '

5. In a metal bench work class of 42 boys, each is allowed 7 1/2"
of wire solder for his work. How many feet of wire solder does
the class use? ‘

Solution:

6. A machinist is making a square detail for a jig. The allowed
over all distance on the jig is 9 5/8". If 8 teeth are to be
cut, how far apart are the teeth?:

-

‘“Solution:
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FRACTIONS . . HACHINE TOQLS

. ___‘_-'_,—’
C. Problems without Solutions (continuedy

7. 1n metal bench work a boy is to tap two holes 1 1/16" apart in—
a cast iren "r" block. One hole is 3/8 x 16 N.C. and the other
_ hole is 1/2 x 13 N.C. The "T" block is 2 5/8" long. How far
. . from the edge is the center line of each tapped hole?

Def: - 3/8 x 16 N.C. means

3/8.-- diameter of bolt or thread

16 -~ pumber of threads per inch

° N.C. -- National Course

Selution:
*

. o ° . .
Solutions to B problems . - frmer e
B.3 - T ) '

{47 min/blafk) (29 blafiks) = 1363 min = 22 43/—6‘0 hrs )
B.4 ‘
‘Length of stock = (36 befs) {5 3/4 in-per-toy) .
12 in/ft . ’
= 180 108/4 if x ft =~ t: .
12 jﬁ - -
= 15 8/4 f¢c

= 17 1/4 ft " .
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OREGON VO~-TECH MATH PROJECT
EVALUATION PACKAGE
RATIO AND PROPORTION . . ' HN:HIHB TOGLS
A. Problems with Solutions . : Lo
.;?: ) T
1. A lathe operator turns 9 brass bushings in 2 h:snisfaiﬁ X At . Lo Ty
the same rate, how many can be finished in an 8 hour dafﬂ‘ %mﬁf
Solution: ' : .
x = number of bushings ) ' : . et
x . _8hrs , - o L.
9 bushings 2.25 brs
{2.25)x = 72 bushings ) -
* . . -~ .
x = 32 bushings . —
- "" - " : ‘
- - _d-.-‘:"f - * -
Hote: Cegp&zb & like quanities, and compare large to small in’
) both fractions or compare small to large in. both fractions. -
. - " :/____ - ' rm
Def: Ratio - comparison ¢f two terms :
§ ' Proportion - equality between two ratios i
. Means - second and third terms (b and c) E )
Extremes - first and fourth terms {a and d) -7 -
’ - -~

2‘

m‘

A
fuja

A piece of 1 3/4" round stock is required to mill a hexagonal
bar 1 1/2" across the flats. What size stock is needed for a
bar 2 1/2" across the flats? (stock is available in 1/4" sizes)

. .
- "

Solution:

x = size of stock needed

2 %
L

x _21/2in - o .
13/4in 1 1/2 in ’

(1.5)x = (2.5)(1.75 in)-
(1.5)x = 4.375.4n - :

. " o . .
' x= 2,92 in _ therefore, 3 inch stock is needed
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a.‘*‘*“gmblm with Scpn:nf,e Solutioas _" : S o '_‘.',‘

T - .

"3, A 9% pulley on a drill press u.kes 1350 rpm. It is l:geléed to

*...a 5" pulley oni & motor. Find the rpm of the motor.
- oo R ' . - . é.-:-'- ! .
Solutien: 5 , . T e N
: ‘. . . + . ' * .
- - ‘ - . - . L4 I:_
‘ ’ . Yz -
* - ‘._ d LY 4
. — - '“J'r " . . LI .:
¥

‘1 ]
4. 'A workmin desires to run a grinder at 1200 rpm. The shaft is
belted to a 5" pulley on a motor running at 1800 rpm. -How :
large a pulley should be installed on the grinder shaft? .

, Solutioh: - : V- .

(}. Problemg without Solutions

5 What is the cost-of 6 reamers it 8 remgers ‘cost, $35.40? . e

B

SOIution :
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. A machintst desires £6 ‘increase t.ha speéd. g!. shaft B to . el T T e
1000 rpm by changing the 32~tnoth gear, How, siny testh must : L
themgaa.rhave"? o ) " S ST

a - - .
- - - ]
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o : e 45+ — - e
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RATIO AND PROPORTION

MACHIRE TOOLS

C. BPBroblems without Solutions- {continued)

5. A machinist wishes to replace gear D with a gear that will
make 96C rpea. How many teeth rmst the new gear have?
{rp= of gear A is 320)

Solutions to B problenms

B.3
. 5if . x
9 1% . 1350 rpm
9% = 6750 rpm
x = 750 rom {
B.4

X _ 1200 rpm
5in 1800 rph

1800x = 6000 in- *

x = 3,33 in

4

F
X = size of pulley on grinder shaft

123 |
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WEOLE NUMBERS MACHINE TOOLS g
Solutions .to 'C problems .

. S/
CO?

" weight left = 364 lbs - 176 lbs = 188 lbs

c.8 e '. .

nuzber of strokes = (126 scrokes/oif) (420 pihn} e

= 52,920 strokes

c.9 —
Lathes ) {2,145 1bs/magiine) = 34,320 1lbs
. -
. Milling pachines {4 machines)X2,460 lbs/magHine) = 9,840 lbs
Drill press {2 E.a:hd.’nes) 450 1bs/machine) = 900 1bs
- ” total wéight of machines 45,060 1lbs *
o | Y
.10 -
cost per dril) = _$18.00 = g3 00 per drill _
6 drills ~ -
~ ) ) +
» -
N
J L] ' ‘
. » Ca—
L] i Y 4
‘G;G ’ -
" +




OECIMALS o MACHIRE TOOLS

Solutien o C problenms

c.? .
NMmber of revolutions = (280 rev/gi»ﬁ-){.aw 220 I - B
= 224 rev #
Cut per revolution = 2.125 in . 0095 inchs per revolution
224 rev . .
‘ c.8
Total length of belt = (76 prgsSes) (38 in/prets)
= 2888 in = 240.76 ft:
—Total cost of belt = (240.67 ££)($0.08/£4) = .
= $19.25
”
c.9
Total cost = (18 fiZeg)(Sb.GQ/firfe)
= $12.42 _ |
o
" .10
_ Total cost ={ 2 °¢fdﬂ?/°i:5§;{9 classes) (88 6375’) 150.0425)

.

= '333)(50.04251 = (49.5) (50.0425) = $2.10
{

4
4
bl

\"16




- N * . ﬁ
FRACTIONS MACHINE TOOLS
Solutions to C problems .

COS {
Total length of solder = (42 be¥s)(7 1/2 in per-45y)
z 12 in/ft
~ &
! - 284 42/2 in x ft ’
. 12 ixf
. 315 ft _
= 26 1/4 £t
c.6
Length between teeth = 23/8° o (77°}/1\ « 77° = ) 13/64 in
8 g8 /i8] &4
g &7 h ..
Distance from edge to center line = 2 5/8° -2' 1 1/16"
. = 2 10/16" - 1 1/16"
& . . 2‘
- 1 9/16* .
- Al 2 -
* = 2-'-5- l'-) = .2_‘2 in
‘ - ? 16 A\2 32
* !
X
) -
: .
1]

= .
ha_u k9




RATIG ARKD PROPORTION ' MECHINE TO0OLS -

splutions to C problems

c.5 v

’ %

x = cost of € reamers

6 resrers _ x
8 rexffers $35.40

8 = 521-2040

x = 526,55 )

c.6
A = mumber of teeth in new gear

: 120 zzm  _ (24 teeth) (2] teefh)(18 testhy
1000 zp& (42 teeth) (45. teath) (A)

- 124) (21) (18 teeth) (1000}
120 (42) (45)

A = 9,072,000 teeth
(1890) (120)

A = 2:072,000 teeth
226,800

A = 40 teeth

i

c.7

B ._ 64 te€th ' ~
. 320"rpmn 32 taéth

328 = 20,480 rpm ' .
‘b = 640 rpm .
960 FFh _ 48 teeth - :
€40 £rh D . : :

960D = 30,720 teeth -

o " D= 32 feeth




JDRSGO& VO~-TECH MATH PROJECT
EVALUATION PACORGE -
WHOLE NUMBERS ‘ ] MARKETING
A. Problems with Solutiocns |
1. A grocer buys a crate of strauberri;s {16 cuarts) for $5.40. .

o . At what price per quart shouid he sell the berries so that his
gross profit on the entire lot will be $1.807

AL

Solution:

Ze bought the berries for $5.40 and wants to make $1.80,,
therefore hel must take in $5.40 + $1.30 = $7.20.

$7.20
16 quarts = $0.45 per quart ‘

2. A merchant in one year had sales of $25,608. The inventory of
the goods on hand at the beginning of the year was $5,682; and
at the end of the year was $3,169. He purchased merchandise
during the year at a cost of $12,468. If his selling expenses
for the year were $6,829 and in addition he spent $1,026 for
advertising, digd he gain or lose and how mmch?

Solution: -
His expenses during the year were:

35 682 - $3,168 = § 2,513 -
12,468
. ’ 6,829
° + 1,026
$22,836

[

His sales were larger than his expenses, therefore.he had
a gain or gross profit. The difference between his sales
and expenses tells us how much he gained. .

> ' $25,608 - $22 836 = $2,772

Fi -




WHOLE WUMEERS MARKETING 7

A. TProblenms with Sclutisas (continued)

3. An appliance msnufacturer scld 56,583 refrigerators during the
first quarter of the year. Second quarter sales were 65,325,
what were the average sales per month for the £irst half of the

year?
Solution:
two cuarters make a half
56,583 refrigerators

+ 65,325 refrigeratars
121,908 refrigerators

To find average we dizide by the number of monthg per half
year
121,908 refrigerators
& oonths

= 20,318 refrigerators per month

B. Problems with Separate Solutions

3

4. A retail furniture dealer buys a studio couch for $125. At
what price should he sell it if he desires a gross profit of $9572

’

Solution:

a
-

S. Irwin MilleY is the owner of Miller's Paint Store. His inventory
on Jctober 1 showed a stock of merchandise amounting to $11,984.
His purchases in October amounted to $2,842; and his sales totaled
$4,173. His inventory on October 31 was $12,189.

a) Find the cost of ‘the goods s0ld during the month.
b), Pind the gross profit for the month. . -

Solution: ’ ) .




" WEOLE NUMBERS i MARKETING

3. Problems with Separate Solutions (continued)

6‘

" €. Problems without Solutions

7.

The packing department of Ajax Industry is required to keep
records of the sRipping weight, net weight and packing weight

of all itemg shipped. The following form must be completed apd .
turned into the,records department.

Shipping Weight Net Weight Difference
Iten A 1,500 lbs 1,343 1lbs i ‘
Iten B 2,800 1bs 2,551 ibs )
I;en C 675 lbs 619 lbs
Total I .
Cozmpute and check®* | )
Solution: ) ‘ .

Sales for the Rockwell Hft. Company amounted to $376,000 last

year. During the first 6 months of this year the monthly sales ¢
were $37,000; $15,000; $26,500; $37,500; $28,750 and $32,500; -
respectively. How much must the sales total for the remainder

of the year to egual last year's figure?

Solution:

Ls

Evans Company had 10,700 gear parts in stock. During Janudry 8,978/
were sold. How many should be left in stock? :

Solution: ~ . ; .




io0.

4

.éSIutions to B problems

B.4

MARFETING

Last year, e gales of BE. I. Hicks were $31,482, His inventory
‘of the year was $10,344. His purchases during
to $21,246. His inventory at the end of the

-

a} Find the cost the goods sold ddaring the year,

Johnson Company began the year with an inventory valued at $41,049.
During the year they purchased additional goods for $356,285. At
the end of the year the remaining inventory was worth $57,372. What
was the value of the goods which were sold?

Fa
Solution:

Cost + Prof}t = Se;llnq Price

- $125 + $95 = $220

131




WHOLE ’:UUHBERS . . HKABRKETING -
Selutions to B preoblens {(continued) -

an

a) Ianventory on Octoser l+ Purchase%;t Cost of Goods Available
$11,984 + 55,842 = 514,3é2 . \

Cost of Goods Available - Inventory on October 31 = Cost of Goods Sold
514,826 -~ 512,189 = 55.637

b) Gross Profit = Sales - Cost of Goods Sold

Gross Profit.= 54,173 ~ 52,637

. = 51;536
B.6
As a check the sut¥ of the differences should equal the differernce
of the sums T
. Item A 1,500 1bs ~ 1,343 1lbs = 157 lbs
Iten B - 2,800 1bs - 2,551 lbs =249 ibs
Item C 675 Ibs - 619 1bs = 56 1bs
Shipping Weight ° " Net Weight pifference -
1,500 1bs © 1,343 1bs 15% 1bs }
2,800 1bs - 2,551 1bs "~ 248 1bs
. + 675 lbs . + 619 1bs, + .56 lbs
/ Totals . 4,975 1lbs ' 4,513 lb;’- 462 1bs .
Total Shipping Weight minus Total Net Weight should equal Total .
Difference inorder to make sure that the totals cross check.
-~ : i
4,93 1bs - 4,513 lbs = 462 lbs- which cross checks
- , . "o
- “‘ ' ]
. . - .




OREGON VO-TECH MATH PROJECT

EVALUATION PACKAGE- -

DECIMALS MARKETING
A: Problems with Solutiens

1. Chet's Chicken Inn sells chicken dinners at $1.95 per serving.
If there is $421.20 in the register at the end of the day, how
nany dinners were served that day?

Solution: 7
$421.20 _ $421.20 x dinner

$1.95/dinner 31,95 = 216 dinners

2. Compute the price of the following stocks:
10 shares of Wolf 0il @ 16 3/8
100 shares of 3rd NHat. Bank @ 52 3/8
150 shares of United Auto € 12 1/8 '

. TOTAL

Solution: St -

Shares of stock are priced in dollars and eighths of
dollzes. For example: 12 1/4 means $12.2S5.

(10 shaces) (516.375/shate) = $163.75

u

(100 shares) ($52.375/share) = $5,237.50

$1,818.75

(150 shares) ($12.125/shate)

Total = $163.75 + $5,237.50 + $1,818.75 = $7,220.00 )

3. Goods valued at $1,800, after being damaged by fire, wére sold
‘wat a reduction of 0.25.. For what were the goods sold?

-

* Solutioff:

’ 51,800 - (51,800 x 0.25) = $1,800 - $450

© = 51,350

- _".1)*\.
1

133




DECIMALS ‘ ' MARKETING

"B, problems with Separate Solutions
4. 2 grocery dealer bought potatoes at various times during the
. year as follows: 3,500 at $7.90 per 100#; 5,000# at $6.83
per 100#; 2,500#% at $6.15 per 100%#; and 6,500% at $4.70 per
100¢. Find the average cost per 100§ for all the potatoes

. bought. .

. R
Solution: ‘

i

S. Dawis Company purchased 2,500 ft of wire at $0.1575 per ft and
5000 bolts at $1.625 per 1000 units. Compute the cost of the
purchase and round the final amount t¢ the nearest cent.

Solution:

L™

6. Pind the cost of sending the following shipment of boxes by

- freight when the rate between the two cities is 82.14¢ per -
_ hundred-weight. The boxes weigh as follows: 216 1lbs, 429 1lbs, 176 1bs,
and 314 1bs. .
Solution:s )
' -
) - -
4 N v
.C. Problems without Solutions - ) . .

- 7. An article gsold for $37.50, yiéiding a profit of 0:25 _of the '
cost. What is the cost? ' o

-

(/ . solution:




DECIMALS . ) MARKETING

C. Problems without Solutions {continued)

8. 'A merchant buys beans at $16 per hundred pounds and sells tﬁen

10.

in 4-1b sacks at 95¢ per sack. What is his gain per pound,
per hundred pounds?

Solution:

A customer bought 2 7/8 yds of -satin priced at $2.75 per yard
and 5 1/4 yds of muslin at $1.80 per-yard. What should the
customer be charged?

Solution: .

The Analy Market has 3 cash registers. Sales for each on a
particular day during a typical hour were as follows: Register
N°¢ 1: $3¢04! 50.79! 515.67: ‘532050! SI.OO: ’$22¢66, 519065‘

$0.91, and $10.16:; Register No. 2% $37.89, gl.ss, $5.60, $11.27, $41.20,
-$8.86, and $10.0l; Register No. 3: $20.06,

2000, .sl‘?a ag]
$5.89, $6.03, $14.56, $27.16, and $30.09. Find the total sales
for each register and the total sales for all three registers.

solution: .

0 —




peciaLs ~ - o ‘ S andere -

SOInt-ions to B problens

B.4 .o . . g .
(35 hundzefl 1bs) (§7.90/hundped lbs) = § 276.50
(50 hundred 'lbs)‘(SG.BB/hund;Jd 1bs) = $ 341.50
(25 hungrédlibs) ($6.15/hundred 1bsf = § 153.75 v ,

&
(65 hundped 1bs) ($4.70/hundred lbs) =_§ 305.50
o TOTAL $1,077.25%

To find the average divide by the number of 100§.
35 hundred lbs + 50 hundred lbs + 25 hundred lbs # 65 hundred lbs =

175 hundred lbs .

175 hundred Ios | o-1® per hundred lbs

B.5

(2,500 ££)($0.1575/£€) = $393.75 ‘

(5 thousapd bolts) {$1.625/thousapd bolts) = $8.125. - .

Cost = $393.75 + $8.125 = $401.875 o
ot To round off the answer the cost is always rounded up, -

Cost =-5401.88 o _ .
v .

B.6 ' ' T+

Total weight = 216 lbg + 429 1bs + 176 1bs + 314 1b§ = 1,135 lbs

Number of hundred lbs = l.i%gi- 11.35 : .
o T AR T '
* Cost = {$0.8214/hundred 1bs) (11.35 hundped lbs) -
= $9.33 . ' . .

EAL

-




¢ OREGON VO-TECH HATH PROJECT -

EVALUATION PACKAGE ) ’

. -
FRACTIORS

A. Prﬁblens'with Sclutions

-

MARKETING

LY

1. ) Stock Gain and Loss

Price, Jan 31

United Electric 62 5/8

Price, Feb 28 Change

68 3/4

— -

20 3/8

General 0il 22

NET

Compute and check net change during month*
>

+~ Solution:
L}

United Electric 68 3/4 - 62 5/8 = 68 £/8 - 62 5/8

General 0il° 22 - 20 3/8

Het Price Jan 31 = §2 5/8

-

ﬂ.&;E‘Price Feb 28 = 68 6/8

+

+

=6 1/8 Jchange +6 1/8
21 8/8 - 20 3/8

15/8 change -1 5/8

l s

22 = 84 5/8 .

20 3/83 = 89 1/8

Net Price Feb 2H - Net Price Jan 31 should egual change -

in united Electric + change in Géneral 0il

88 9/9 - 84 5/8=861/8 -'1 5/8 .

h Y

4 4/8.= 4 4/8

f 89 1/8 -~ 84 5/8 = 6 1/8 +-{-1 5/8)




FRACTIONS . ' MARKETING
. A. Problems with Solutions (contiffued)

2. An inventory copnt in the yardage department of a-retail store
indicated that Fhere were & rolls of #216 gingham containing

16 1/8, 27 4/8, 36 2/8, 45 3/8, 50 7/8 and 42 5/8 yards, _ -
respectively. At $1.76 a yard, what was this stock worth?

Solution:

16 1/8 yards™
27 4/8 yards »
36 2/8 yards )
45 3/8 yards
.50 77/8 yards ’ ’
+ 42 5/8 yards
J 216 22/8 yards = 218 3/4 yards

vorth = (218 3/4 yar@ds ) {5Sl.76/yasd)

- .
= (875/4 yazds) (51.76/yaxrd)

= $§385 )

3

3. Mr. Bfown‘owned 3/7 of a store. He sold 1/3 of his share
for $13,000. At the same rate, what was the value of the
ssgre? )

- - Solution: " .

. ' lie sodd 1/3 of 3/7 = (1/3)(¥/7) = 1/7
(1/7)x9h=$13,0b0 ; x = value of the store

y TS - x = $91,000

B. Problems with Separate Solutions ] ] ' )

4. A coompany packs its cat food in cans containing 13 1/2 oz of
cat food. Each can weighs 1 3/4 oz. Two dozen cans are packed
in a carton weighing 12 oz. What is the shipping weight of
one carteon? . ' . 5 i

-

Solution:




ERACTIONS - ‘o HARXETIRG

-
8. Problexs with Separate Solutions (continued}

5.

C, Problems without Solutions'

7.

8.

If a merchant raises the price of goods 1/4 and thereby cuts
his sales 1/5, does he make less or more or the same profit?

.
a4

Solution:

3 profit of $3,160-is to be divided amoung three employeeé:
Jagk, John and Bill in the ratios of 1/2, 1/3, and 1/6,
respectively. How much should each receive?

Solution:

’

A grocer bought 255 3/4 pounds of bacon which he divided into
1/2 pound packages. How many packages did he have for sale? -

Solution:

‘ ?

A ca}ton of groceries ready for shipment weighs 22 1/3 lbs,
1f the carton weighs 2 3/16 lbs, what is the net weight of the
contents? .

solution:




FRACTIONS ) . HMAFFETING

c‘

Prublexs without Selutions (continued) }’#ff‘-‘h v

9‘

10.

11.

12.

— . e ¢
A man worked the. following number of hﬂﬁrﬁ each day during a
S-day week: 6 1/2 hours, 7 3/4 hours, & 1/2 hours, & hours
and 7 2/3 hours, respectively. Eow many hours did he work
and how much did he earn if he was paid at the rate of $6.20
an hour? : -

Solution:

e

Mr. Bradshaw bought 200 used tires for $175 at an aucticon. He .
" sold 1/4 of them for $60.00; 16 tires at $7.50 each; 51 tires

at $10.00 each and junked the rest. How panpy tires did he

throw away? What was his total profit if the c¢ost of handling
~this transaction amounted to $65.00?

Solution: ..

e . . e

Three and five-eighths yards of fabric are required to
manufacture a certain type of "j¥tket. How many jackets can
be made from 5,000 yards of fabric? T

) , o

P

Solution:

. ]

' Ll
Ben's Burger Bar expects to sell 400 hamburgers ovex the weekend.
If each hatburger requires 2/9 ibs of ground beef, how much
meat should be ordered? (round to even poulds)

Solution:




-

FRACTIONS

B‘4

305

806'

-Eill- {53,160} (1/6)

-

. Solutions to B problenms

Total weight of cat food = (13 1/2 oz/cah) (24 cans)
)

= 324 oz

" Total weight of cans = (1 3/4 oz/gan) (24 cans) .

e

- = 42.0Z

Total weight = 324 oz + 42 0z + 12 oz’ = 378 oz
Shipping weight per carten = 378 02 _  » 23 ibs 10 oz
le o£/1b . .

- 4 b ﬁ
In the overall situation, he has increased his ;ntake by 1/4
wiile decreasing his intake by 1/5. e

So, it is merely a coomparison between the two fractions

.1/4 and—x/5. 1/4 = 5/20, 1/5 = 4/20.

1/4 is larger so he is making more profit.

Jack {$3,160)(1/2) = $1,580

John (83,1603 {1/3}) $1,053.33 .

$526.67




OREGON VO-TZCH MATH PROJECT o .

EVALUATION PACKAGE ) -
RATIO AND pROPORTION - HARKETT&G
A. Problems with Solutions
1. Three partners, kble, Baker and Carter have shares in the
partnership of 1:2:% respectively. If there is a profit of

$43,120 and it is to be distributed in proportion to share in
. the partnership, how much would each partner receive?

Solution

Total shares = 19 x = ghare of profits
) able ra __ %X
10 $43,120

x = 54,312
o Baker 2. __ %X
10 $43,120
" )
. X = 58;624 . . .
7 = X L .
Carter 315 ~ 533,130 .
X =

530,184 : ——

2. Brown invests 54,400 and Black $5,200 in a partnership. If orofits
are to be shared in the ratio that each partner's investment
bears to the total amount invested, what return should Black

. receive if Brown's share of the profits is 59007

.

Solution: i
54,400 _ 5900 " x = Black's share Gf the profits
$5,200 x

{4,400)x = 54,680,000 . .

X = $1,063.64

"3, Bruce and Sidney are partpers. How mch does each receive if a
orofit of $13,000 is divided in a ratio of 7 to 3 .in favor of

Brucea—

- Solution: oo

* « . Bruce {7/10) (513,000} = 59,100

Sidney (3710} {$13,900) = 53,900

+

142 _ .




PATIO AWD PROPORTION “MARKETING T

B.

- C.

Problems with Separate Sclutions

‘O

Current ratio is define®as the ratio of a firm's current assets®
to current liabilities. Cozputs the current ratio for Klen lorp.
which has current assets of $126,000 and current lxabillties of
$91,5090,

Solution: ) ) .

-

The ratio of net income to net worth (stockholder's equity)
indicates the percent of return on Li¥&sted capital. Comute .
the rate of return on.equity for a firm with $4,000 net incone
and $29,000 stockholder's equity.

Sclution:

-

A gain of $32,550 is to be divided between the Company President,
Vice President and comptroller in the ratios of 3/8, 1/5 and

'17/40, respectively. How much should each receive? . .

Solution:

Problems without Svlutions

7‘

A salted-nut mixture is madé up of 3 pounds of cashews to 5 pounds
of peanuts. How many Dounds of each are needed to make 40 pounds
of the m1xtnre7

Solution:

.

N —

Two business partners divide their profits in a 1 to 4 ratio.

Find each partner's share of a orofit ampunting to $8,400.

- -
. ~ ' . .

Solution:

- 143




<.
v RATIO AND PROPORTION oo MARKETING

C.. Problems without Soluticns (continued)

9. A building assessed at 515,000 is billed $475.50 for property
taxes. A similar building next door, assessed at $21,000, should.
be billed how much for taxes? _ ¢

Solution:

10. The ratio of a firmn’'s net income to net sales gives a2 measure
of the firm's percent of profit on sales. Cozpute the ratio for
a2 firm with net income of $4,000 and net gales of $3%0,000.

Solutiof: ' »
. b ]
o -
s&lutions to B groblens s
o
B.4 ' N .
. : . ' '
126,000 :
“For. 500 = 1377
B.5 .
o o 4,000 2
29,000 -;0.13?9,- 13.79% -a
. 5.5 . -
i - ) . - .
- Company Président {3/8) ($32,550) = $12,206.25
. o .
vice-President {1/5) ($32,550) = $6,510.00
Comptroller . {17/40Y ($32,550) = $13,833.75
Fs { j




WHOLE NUMBERS HARKETING

Solutidﬁs to C problens : .

c.7
$ 37,000
15,000 . -
26,500 ’ .
37,500
28,750
+ 32,500
$177,250 Sales for first half of year
$376,000 b
- 177,250
$198,750 Sales for last half of year
c.8 . :
10,700 gear oarts' . . - .
~ 8,978 gear parts . . . :
1,722 gear parts left in stock -
- -
c.g
‘1
>
a) Beginning Inventory + Purchages = Cost of Goods Available s
$16,344 + $21,246 = $31,590
Cost of Goods Available - Ending Inventory = Cost of Goods Sold
- '$31,590 - $9,868 = $21,722 o
‘ E) «Sales - Cost of Goods Sold = Gross Profit ’
$31,482 - $21,722 = $9,760 .
c.1lo . -

Inventory at beginning of year + Purchases = Cost of éoods Availgghs

-

$41,049 + $356,285 = $397,334

Cost of Goods Available - Inventory at end of yeir = Cost. of Goods Sold

- - - S39TIN T SSTVITIESIIT,IET
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[ »
“eClis "MARKETING .
selutions to C problems
C.7 .
« $37.50 = (1.25ix .
x = $30.00 - . - -~
c.8
¥ = cost per lbs 8 = selling price per 1b
x = _ 516 : g = $0.95/sack
100 1bs 4 1b/sack
x = $0.16 per 1b 5 = $0.95/sack x sactk ; N
. ' 4 1lbs
5 = $0.24 per 1b
Gain per 1b = $0.24 - $0.16 = $0,08 . .
Gain per 100 1bs = {$0.24/)5) (100 1bs) - 3516
= $24 - $16, t
E- 3 $B * b -
c.9 -
{2.875 yards) ($2.75/yafd) = $7.91
{5.25 yards) (S1.80/yafd) = $9,45 s
. | ToTAL  $17.36 ; o - :
C-lo ' ’ . r “: )
Register No. 1 ’ Register No. 1 Register No. 3
$ 3.04 ' . $ 37.89 $ 20.06 -
.79 41.20 52.00 . .
15.67 1,99 . 17.89
32050 - 5‘60 5089
——— A0 S & I L B —— .t B
. 22.66 B.86 14.56
19.65 + 10.01 27.16
4 10.16 $126.82 + 30.09
. ¢ .91 - $173.69
$106.38
Total sales = $106.38 + $126.82 + $173.69 :
o _ _

= 5406.88

. 148 .




rancrioys N ' MARKETING . _”w;:'
i ‘Solutions‘ to C problems i . , .. ’
c.7 - _- - ( N
255 3/4 1bs __ _ 1023/4 Mg x package _ {1023 package) @ -
1/2 lbs/package 1/2 16 _ \ 4 7 o
C ’ ’ ot -« 1023 package
2
. - . = 511 1/2 package . ,
. therefors T1) half-pound packgges can be sold : ‘
c.8
22 1/3 1bs - 2 3/16 lbs = 22 16/48 lbs ~ 2 9/48 lbs ' .
= 20 7/48 lbs ' '
‘ c.9
’ ' 6 1/2hr + 7 3/4 hr + 8 1/2 hr + 8 hr ;.7 2/3 hr =
6 6/12 hr + 7 9/12 hr + 8 6/12 hr + 8 hr + 7 8/12 hr = 37 29/12 hr -
] ‘ - ' =39 5/12 hr
Earnings = (39 5/12 pr ) ($6.20/hr) = (473/12 R) ($6.20/34) - -
. | = $244.39 I ‘
c.10 o ’ o .
(1/4} (200 tires) = 50 tires '
’ 50 tires + .16 tires.+ Sl tires = 117 tires sold ~
200 tires - 117 tires = 83 tires thrown away - .
_ “Sales = $60.00. + (16 t;(es)($7:50/tife)4jdt51 tirés) ($10.00/tife) -
‘ = $60.00 + $120.00 + $510. 00
e T e e SEOTOO _ e . . —————

Cost = $175 + $65 = $240

Gross Profit = $690.00 - $240.00 = $450.00 °

147
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"% " PRACTIONS
- iR

|
LA

C.11

. -Solutionsg to C prc;blens (continped)

rd

ot
A
-,

-

5000 yards . 5000 yards x jacket _ 5000 jacket
. \ 3 5/8 yards/jacket> ;3 5/8 yards 29/8 N
- - ‘-. - M - ] 8
- = {5000 jacket)/ =
. Y .t j )(29)
£ 1,379 9/39 jackets
. therefore 1,379 jackets can be nade
— . ]
C.‘l2 . -
{400 hambyrgers) (2/9 1bs/hambufger) ‘e 800/9 lbs
‘ = 88.88 lbs
therefore 89 lbs should be ordered .
‘ !
F
* ‘i j’ # A
; i
3
» 4 -
148 ¢ '
¢ '




RATIO AND PROPORTION
Solutions to C problems

. C.7.

Total parts = 3 + 5= B

(3/8 cashews) (40 1bs) = 15 lbs cashews

{5/8 peanuts) {40 lbs) = 25 lbs peanuts

c.8
Total shares = 1 + 4 = §
{1/5) {($8,400) = $1,680

(4/5) {$8,400) = $6,720

c.g
x = amount of taxes. “+

£475.50 _ _ x
£15,000 $21,000

{15,000)x = $9,985,500 -

X = $665,70

c.lc

Y
4,000
;—go:ooo = 0,0444 = 4,441

149
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OREGON VO~TECH MATH PROJECT

Evaluation Package - !

WHOLE NUMBERS MILLWRIGHT

A.' Problems with Solutions

.

1. In order to construct 2 certain pipe system, 5 elbows, 7 tees,
and 2 couplings are needed. Also needéd are 12 pieces of pipe
of lengths: 5", ", 12", 13", 2%, 17", 97", 3%, 31", 42" and
" 9%. Each elbow costs 27¢, each tee costg 37¢, each coupling costs
. . 17¢, and the pipe costs 12¢ per lineal foot. How much will the
material for the system cost? ' .
Solution:
cost of elbows = (5 elbfws) ($0.27/elbpws) = $1.35
cost of tees = {7 t;és){so.aﬁpé) & $2.59
cost of couplings = (2 couplings) $0.17) coupling) = $0.34

length of pipe = 5" + 7""+ 12" + 13" ?(2* ¥ 17" 27"
+ 3% + 31" 4 42" + 9" = 168 in

=3

b

) : 168 in (21 £f Y= 14 £
S (5

. cost of pipe = (14 ﬁf)(SO.layéﬁi = $1.68 .

Total cost = $1.35 + $2.59 + $0.34 + $1.68 = $5.9 e

2. A piece of metal is to be cut according to the diagram. What is
the overall length and width of the piece?

i S o v AR

+ 1
3| pu | ;

soclution: - Y S

N it

length = 4" + 4" + 3" = 11 in
width = 3" + 4" = 2" + §° = 7 in

.
’

: 150




AO

BO

WHOLE NUMBERS

b

Problems with Solutions (continued)

3. A tank-of oil contains 450 gallens. 90 gallons are used each .
day. How many days will it take to use up the o0il?

Solution:

3
tioe to use up oil = 450 gals

\ a0 gals/day

90 g3ds

Problems with Separate Solutions .

4. A sprocket and chain assembly is enclosed in a circular oil bath
as shown in the diagram. The sprocket has a diameter of 8" and
the 0il bath has a diameter of 14%, What must the depth of oil
in the bath be to achieve lubrication?

_ Solution: . /4" 014

- o] £

Y

P

5. Wwhat length of pipe would be needed to form a bend like the one
in the drawing? An extra inch of pipe in needed in order to form

the bend. . . .
Soiutionla ) . 71.'.\ o
[l . 3’
: ‘ - &, o \
. ) " . . 8- -

. . -

6. A piece of pipe 72" long is to be bent in a 90® arc with a
" straight portion 3" on each end. How long is the arc?

Solution:

»*




,  WHOLE KUMBERS . s

C.

= 2' long.

L

MILLWRIGHT
Froblems without Solutions

7. A stee)l rod is cut and welded to0 match the drawimg. 2Approxirately
how many lineal feet of rod would be needed to make the finished
product?

.

Solution: .

,;\l-*f‘ﬂ/_aﬁ |

~7 &

8. A pipe fitter is going to place a wrinkle bend in a piece of pipe
He wants a 45° bend and he wishes to acconplish the
bend with 9 wrinkles. How many degrees are there in each wrinkle?

Solution: -

9. A circular tank has{volme of 1085 cubic feet. I/f 1 gallon of
liquid occupies approximately 7 cubic feet of space, how many:
gallons of liquid will the tank hold? °

Solution:

'

10. + A gallon of oil has a volume of 231 cubje inches. If a tank held

420 gallons of oil, what is the volume of the tank in cubic inches?

Solution: .

”




o \ WEOLE KUMEERS HILIMRIGHT = -

L
Al

C. Problems without Solutions {continued)
11. A spherical tank has 2 surface area of 351 sg £t. If 'l gallon
! of a rust-preventative paint will cover 13 sqg ft, how many
: gallons of the paint will be needed to cover the tank?

Solution:

—

12. FProm a piece of hexagon stock, 5 pieces are to be cut off. If
' the pieces are 11%, 9%, 13%, 23" and 15%; what is the total length
* of rod required. Include 1" for rod wasted in making the cuts.

Solution: . -

¢

13, It is desired‘te lay out a group of machines in a straight line.
"If 2' are required between machines and there are 5 machines of
12, 7, 8, 13 and 15 feet lengths, what is the total length of the

line?

Solution:

: 1563
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/—” -
WaLE EUH.EHS HITIWRIGHT ~
C. "Problerns without Solutiops {cantinued)
14, Pind A and the depth of the dovetail.
- i - -
Iy gt N IS S — L -
+ 333
=)
/ﬂ'
. Soiution: .
a L
15. Pind A, B, €, and D. /;0 -
{all dimensions are in inches) — O —————»]
/| 2 =8 —al/| 2 .
4 .,-ujq: . #
} . e
I N
— A E R 4.
/04 T | ' T g
% . [ L
. . . A ‘ —.3: - -1
-Solution: é l P
IY_ , 1Y
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WHOLE RUMBERS

C., Problems without Solutions (continued).

KILIWRIGHT

16. A foreman was given $2,375.00 to buy tools, BEach tool costs; .

Solution;

$16,00. BHow many tools did he buy? Bow much money was left over?

17. A bearing of a test machihe failed after 467,245,800 cycles
were completed. If the mijchine was operating at 4,200 cycles
per nminute, after how y minutes did the failure occur?

Solution:

’

Solution to B problems

B.4

‘depth must be at least # = 3 in

B.5

length = 7" + 31" + 8" + 1* = 47"
47 4L £EV. 3 £¢ 11 in
12 {4 ‘
B‘s

are length = 72" - 2(3"} = &6"

1 ft 5
6 ae—_l\= § ft & in
#( 5




. “EVALUATION PACKAGE
DECTMALS v i ‘ “MILLWRIGHT
A, Probless witn Selutions,-* B
‘1. A piece of pipe 3.4' long is shortened by .7'. Bow long are the

_Ba

tvo rena.i.ning pieces if the width of the saw cut is .125"7

Solution: -

3.4' = 40.8%

bom

7' = 8.4"

4008. - 804. - 0125' = 3202?5.

» The two pieces are .7 ft and 32.275 in

2. A 5/16" bolt weighs .43 1lbs. How many bolts are there in a
125 1b keg?
Selution:
_ 125 lbs 125 :m’s x J,Lt . 291 bolts
- .43 1bs/ bolt .43 )8 )
3. What would bérthe corner measurement for 1 ing out an octagoml
end on a square bar as shown in the diagran beiow.
CORNER
Solution: ] ATEASUREMENT
1 /16" - .521* _ 1.312%° - ,521* ) } /
TN 2 .2 _/fgk 21"
A . ‘
. . comns e N A

& Ll
Problems with Separate Solutions .
4. A piece of steel weighs 162.3 1bs.
.51 as much as the steel.

J A piece of aluninum weighs
.How much does the aluminum weigh?

Solution:




DECINALS MILIWNRIGHT
C. Problems without Solutions {continued)

8. A shaft shouid be 1.317" in diameter. However, it is 1 3/16"
in diameter. Bow much has it been worn? “

£, Solution:

9, Fifteen egually spaced holes are to be drilled in a r.iece of

metal 27 1/8" long. Allowing 1" on each end, how far will it
’ ' be, to the nearest thousandth of an inch, from center to center
of two consecutive holes?

Solutions:

10. Rule of Thumb:

‘The rim or cutting speed of a cylindrical rod is fouad by
multiplying the circumference by the revolutions per minute.
Find the cutting speed of a rod whose circumference is 2.427
turding at 120 rpms.

-

Solution:

.,1;

| e,

=




DECIMALS - " MILLWRIGHT
B. Problems with Separate Sélutions (continued)
5. 1f a millwright earns $5.73 an hour and time and a half for - -

* overtime based on a 40 hour week, how much will he maké in a -
55 hour week? .

Solution:

- " hd

6. 2 bolt is made from a piece of 3/4™ stock. The thrsad depth is
.041". +Wwhat is the root diameter of the bolt? See the drawinty.

Solution:
7 .
¥ D= RoOOT DHA. .
. 7 = THREAD DEPTH .
b
L4 . /{"’b
C. Problems without Solutions ' R < ¥ -

7. The actual inside diameter of a pipe is 1.12". The actual outdide
' diameter is -1.316". Find the thickness of the pipe. r

s

Solution:

’ -‘I‘L‘:‘«;&
b




DECIMALS - MELLWRIGHT

C. Problems without Solutions (continued)” .
S . &
11. Rule of Thumb:
- ¥We can find the length of pipe needed to complete a bend by
multiplying three numbers together: the radius of the bend,
,the degrees in the bend, and the constant .01745. 7To the
nearest ghousandth, find the length of pipe needed to complete
a 22 1/2° bend with a radies of 13",
Solution:
:&
- ¢
1
!
Solutions to B problems ’
B.4 ’ _
-151{162.3 lbs) = about 82.77 lbs - *
B.5
40($5.73) + 15(1.5)(55.73) = $229.20 + 5128.93
. = $358.13
B.6

[+ 1
u

3/4" - 2(0.041")

t

0.750" - ©.082"

0.668 in

[y
It
=




OREGON VO-TECH MATH PROJECT

. EVALUATION PACKAGE

PRACTIONS HILLWRIGHT
A. Piroblems with Solutions

1. A 12" piece of shafting 1 5/8" in diameter is placed in a lathe
ard one end is turned down to a diameter of 1 1/32". The
diameter of the small end is how much smaller than the diameter

- of the large end?

Solution:

1 5/8" - 11/32" =1 20/32" - 1 1/32" = 19/32 in

2. A piece of shafting 11 S§/32" long is cut from a piece 37 1/2"
long, Will there be enough of the original piece left to make
another piece 26 1/4" long if 1/16" of shaftzng was wasted in
making the cut? ~

Solution: . ) . .
length left = ?? 172" - 11 5/32* - 1/16"
= 37 16/32% - 11 S5/32" - 2/32"
= 26 9/32 in

Yes, since 26 9/32 in. is greater than 26 1/4 in

3. Prom a bar of brass 16 1/2" long the following three pieces
are cut: 1 1/8%, 3 1/2%, and 3 5/32". What is the final length
of the-bar allowing 3/32" for each cut?
'SOIutionr 4

16 172" -1 1/8™ - 3 172" - 3 §/32" - 3(3/32") .

16 16/32" - 1 4/32% - 3 16/32" - 3 5/32* - 9/32"

7, 34/32"

= 16 16/32" -
g = 16 16/32" - 8 2/32" -
= 8 14/32” /| )

8 7/16 in  *-.°"




PRACTIONS ~

BO

Problems with Separate Solutions )
4. The volume of a rectangular box is found by multiplying the
length times the width times the height. What ig the volume of
a rectangular box if its dinensions.are_15,1/4”, 12 1/2™ and
7 /3277 ¢ "
Solution: - '
[ —
$. To find the approximate circumference of a circle we multiply
3 1/7 by the diameter. What is the approXimate circumference
of a circle whose diameter is 49 1/2"7? ’
Solution:
£ -
6. -A cubic foot contains approximately 7 1/2 gallons. How many
- cubic feet are there in_a tank which contains 72 1/4 gallons?
sSolution: : '
. A '
) . >, - -

Problems without Solutions

-

nlA e a

7. How. many holes spaced 1 7/16" center to center can be drilled

i rin®a piece of angle iron 22 5/8" long, allowing 1 1/4" on each
end?” - ’

Solution:




4 . . o,

Iy

PRACTIONS : MILLWRIGHT -

C. Problems without Solutions . (continued)
i

8, Find the distance between the end holes in the plate pictured.

213 20lg 2213 273 2
, 3531352 1952 3353 34 _ .
Solution: * .

9. How long will it take to machine 25 pins 'if each pin takes
10 1/2 minutes? Allow l1-1/2 minutes per pin for placing stock —
in the lathe and putting away the finished pin.

4]

Solution:

.

10. A series of links are to be made like the one illustrated with
all measuxements the same except for the center to center,
. distahce between the holes. Find‘the length of stock used for
each link if 3/16" is allowed for was saw and £inishing the ends.
The center to center distances are as follows: a) 1 53/54",
b) 1 7/16" and ¢) 1 13/64". ~ = 5,

e k-2 il

IR & +H
/

T




FRACTIONS . HILLWRIGHT '

C. . Problems without Solutions

11, An order of 31 bars pf steel were delivered to a machine shep.
Each bar was 19' 7 4/32" long. Find the total linear feet in
~ the order.

Selution:

Solutions to B problems

* volume = {15 1" 114 5"

votme (5«)(“ I %, |
. ' -61" 25 )(229" | }
. _ 32) .

B.4

= 349,225 . in . ’
256 .
. = 1364 cu in
B.5 - -
* circimference =3 1\f3d 1"} = [22\/39" = 2178" . apout 156 in
, 7 2 7 2/ "T14 _
. ’ :
B.G
1 289 -
72 1 ga1
’ 3 gl,, s' . < gads x cu £t (289 - ft)(._zj
1 T . 3 15
7 = galss/cu ft = ==
5 gals/ 3 ga&’s :
, : =2;_8cuftorabout91cuft




OREGON 'VO-TECH MATH PROJECT
EVALUATION PROJECT
RATIO AND PROPORTION ' » . MILLWRIGHT
A. Problems with Solutions _.

1. If 3/8" wire will support a lead of 2,000 ibs, how much
would a 9/16" wire support?

Solution;
—

w = weight supported by 9/1&" wire

. *

= 1 = .g_... ~ y \
2,000 s 3 g ¥ = Tg(e,000 2ps)
8

3 18,000
gv =" 1g . lbs

= ’ ' ' o ,=‘ 18,000 ;lb;“ (g
' ’ ( € . ) 3)

- ., W= 3,000 1lbs

= P

" .2: A gear,ﬂi}h 72 teéth me;hgé with a gear with 24 teeth, The . -

. larger geér;hﬁs a speedvef 180 rpms, What is the rpms of the
) smaller gear? . T, - ' .
L Solution: : % = rpms of smaller gear . r&
. {.,. N . . i r ) .‘
e T x . 72 ‘tesath o —_—
# . 180 rpms; . 24 tedth , - ' ’
. “24x = (180 rpms) (72)" . : -
o /.’ i : ‘ * = " : 1‘ ) . e .b“‘;. .':»
. "Ef.,‘ ~p ‘. . 249x . = 12 '960 rl-,ms .. . ".‘f,;.a'-*.a - . \{L 3
. - * " : ;‘:
' % = 12,960 rE{.‘E T
-- ' ¢ 24 i, '
- }- - \ . ;': . A .
E .« % = 540 rpms

/ 164 .
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RATIO AND PROPORTION . _ " MILLWRIGHT
A. Problems with Solutions -(continued)

- 3. 1If 50 gallons of oil flowed through a feeder pipe in 20 tiinutes,
how long will it take to fill a tank of 1,250 gallon capacity?

Solution: t = time to fill tank .
£ . 1,250 gai ) :
20 min S0 gl ‘
- 50t = {20 min) (1,250}

. — t
50t = 25,000 min - P
¢ = 25,000 min .
50 . ¥ '
t = 500 min ‘or .8 hrs 20 min . .

B. Problems with Separate S5olutions

3 -

4. A 15.3" shaft has a ‘taper of 0.065", What is ‘ihe taper in 4"?

-

- solution: .
¥
< 5. The'pressure of water increases with the depth, If the _re'
. is 6.72 1lbs per square inch at a depth of 15', what is'the
‘, ] préssure at a depth of 25' 8"? ’ -

. Solution:




-

RATIO ARD PROPORTION ‘ ) MILLWRIGHL..
B. Problems with Separate Solutions (cahtinugg)

6. Seventeen taps cost $10.50, what would 7 taps cost? -

Solution: .

C. Problems without Solutions _

7. For each 2.5°C increase in water temperature aboég)zo.o“c,

a certain thermostatically controlled valve opens 0.035". . .
Find the valve opening at .
(@) e2°c
&) 98°C - -
(c) what is the water temperature when the valve opening is 0.84"?
Solution: *
. " ‘ - -
’ »
\ -

[ ot

N - = - ' ‘ . . ] -t
. B. 0f two gears in mesh, one turns at a rate of 75 rpmé, and the
other turns at 50 rpms. What is their- gear ratio? .

- . Solution: L ) o

o




BATIO AKD PROPORTION

HILLWRYGHT

,C. Problems without Solutions (continued) =
9. & step pulley has steps of 3", 3 1/2" and 4" in diameter, and
running at 3400 rpms drives another step pulley with steps of
3", 3 1/2" and 4". What speeds can be obtaiped?

i Solution: .
* . ,‘_ﬁ. . -
L}
L] '.
‘ L
: . * I L L ‘_;“c
10, Gear E in the figure is required to make 100 rpms while A
. wgkes 75 rpms. How many teeth must E have if A has-24; B has

-ae -3 64; C has 32; and D has 40 teeth? (Gears C and B are on the

same shaft) - <

. %
. “a .
— S —_—
. . .
Solution:
. . h.‘f‘ " ’
e 167 S,
”-'.' . - .
sl . <t ey .,
. ¢ . R ¥ : ! ] b"’
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LE&!? AXD PROPORTICH MILIWRIGHT

C. ProbYems without Solutions {(continued)

11, 1Ip tke figure how many teeth mmust P have if it i3 required !
to make 320 rpes vhile A makes 120 rpems and has 72 teeth; B
has 24 teeth; ¢ has 40 teeth; D has 36 teeth; and E has-22 teeth?
{Gears B and € are on the same shaft. Gear D and B are on-the - ——- -
same shafr.) ‘

<

. ' —
O |
. . A “

Solution: - RV ’ ’ . it

- & . .
a4 .
R » -
i & =
] . . . N -
M * ;
* 3 - - 3 :
* v . . .
s . i -
I:. L - /‘
* = -
. = "-. . . . . - -’ et
_— L. T Toe T, . R - .
Solutions to B problems .- =~ ] . .
. ' ;- . i . d .. , e
B:4 . - " ,1 . . . .‘ -
"f’cataper in 4" L . e
."'J..;,:, “l T, * - LT . . ) .\;:

. , % " ;'U. 4zﬁ . ,_r
. ‘ I . ;.' 0:065:0 ' 15’3-)2 . - . . .

. ' i Ty -t S '

#15.3¢ = 410.065") ' L K

15. 3 e.26% T o s

~26

e -
S e 164 , o
"icf"n 0.017 .in T. S . N

-
L]
_____ —
L
"’
P
>
e




’ RATIO AND PROPORTION
‘Soiuticms-to~8:p£9b}ems {continued)

B.S T
p = pressure at 25' 8" _or 25.67'

o . 25.67 £€ -
.72 1bs/sq in 15 £

®15p =(6.72 1bs/sq in) (25.67)

18p = 172,95 lbs/sq in

172.5 lbs/sq in

P* =3

-p = 11,5 1bs/sq in

L

- c = cost of 7, taps

' Sl c 7 tadgs

=

T ~ $10.50 17 tags

17¢ = 7(s$10.50}

17¢c = $73.50 '

. e = $73.50
. .17

¢ = 54,32

"MILIWRIGHT
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WHOLEZ NUMBERS. . ' KILLWRIGHT
Solutions to C problexs
c‘? »

plength = 2° 4+ 1' + 1" + 1' + 2' = 7 £t

C.a.

* &
degreés in each wrinkle = 85 « g° vrinkle
-lg 9 wrinkles pes

c’g . = *a .
gallons = 1085 cu f£ . 1‘035-?.14% X gal . 155 gals
7 cu ft/ gal - 7 cu-ft .
c.10
volume = (420 gﬂ)(Mjs 97,020 cu in
) ) gx
c.11
allons-of aint = 351 sq ft - 351 g€ X gal 27 gals
9 PRt ¢ 17 sq Fr/gal 13 sgfC 9a
C.12 ‘o
. v
length = 11" + 9% + 13" + 23° + 15" + 1" = 72"
. ' L
. 2w/l E N\ =6 gt '
(12 3 ’

C. 13

Length of line = 12' + 7' + 8' + 13' + 15* + 4(2")= 63’

- /2‘ 7, 8! /3‘ /énl
2! QI ?l 2/ i 2!




WHOLE NUMBERS ' et HILLWRIGHT
Solutions to C problems {continued) .
C.14

A= 7"-2"-2"= 3 in

depth of dovetail = 3" - 1" = 2°

c.15 Ly
A=6" - 3"=3in
C=9" =7"= 2 in

D=10" - 1" - 1" - 2" = 6 in

 Be=D-2"=6"-2"=41in’ ' : .
c.16
‘mumber of tools = 148 . ' $2,375.00 - 1143 + .
516 .00 $7.00 %
. money left = $7,00 .
PR I 7. .
. minutes of operation = 467,245,800 cycles _ 467,245,800 cyeTes X min
i 4,200 cycles/min 4,200 cyeles
. . = 111,249 pin

171




DECIMALS . HILLWRIGHT

' Solutions to ¢ problems
D

- _ thickness = 1~315'2' 1.127 . 098 in

c.8

amount worn = 1,317 - 1 3/16" = 1.317" - 1.1875"

= 0.1295" or about 0.130 in -

c.9 ’

27 1/8" - 201%) _ 25 1/8" _ 25.125% _ . & . ‘\!‘\

I T 5 1.795 in
i c.1lo

cutting speed = (2.42 in) (120. rpms) = 250.4 in/min T

c.11

length of pipe needed = (13%) (22 1/2 ) (.01745)

= (13%) (22.5 ) {.01745)

= 5.104 in




PRACTIONS . . MILLWRIGHT

Solutions to C problems

c.7 222.'-2&1?) 25 .2V o
number of holes = —S = 1/ 3_};_
. 116 . Yig
- ;o 1" 161
. g M
CTTOTT T3
IE EM
. . hei\j16) _ 2576
: 8 /(33) = 184 .
- 14
c.8 . R
distance = 31 " ¢ 3.2 4 4 L7 32 " 431"
64 32 32 32 6%
. w31l a3 18 4 g22 318 31"
: 64 64 64 . 64 64
- 16 807 .
64
= 16 13 iy
. 16

c.9 .
- 25 jo Lmin (1 EmnY .. 250 25 min v 25 25 4
( P‘r“’)(‘l 2p;n)+ (2‘5 P}ﬁs)(l_z a;lrﬂ) 250 2 min + 25,22 iin

= 275 3—onin = 300 min

=




R Toeme

et
:'1"'/’ *
i
PRACTIONS MILLWRIGHT
¢ Solutions to C problems ({continued)
€.10
a) 133" 4 of13% 43" . 353" 4 52" 12v, ;17"
64 32 16 ° 64 64 64 64
= 233 35
64
B 11" +2 lé:) +37 « 114" 4 26" .86 " o ;. 46"
16 32 16 32 . 32 32 32
’ = 271 'in
16
) 113" 4 2f13%) 43" . p13" 4 52" 12", ;17
64 ° 32 16 .64 64 64 64
= 21314
64
c.11

. length =(31)[19* 7 4 "\= 589+ 217 124"
' gth =(31) 32) 32

= 5g9* 230 28"
32
= 607 ¢4 28"
. 32

= 607 ££,4 T 1i




RATIO AND PROPORTION -— HBILLWRIGHT ~

Selutions te C problems

c.?
% = valve opening <
a) at 62°C valve is affected by 62°C - 20.0°C = 42°C
x__42'¢ 2,5% = 42(.035%) ' : -
.035"  2.5°¢
) 2.5%x = ¥T47"
x = 0.588 in
b) at 98°C valve is affected by 98°C - 20.0°C = 78°C
x . 182 2.5x =* 78(.035")
.035" 2.5°¢ _
2,52 = 2.730"
x = 1.092 in
¢} t = temperature producing opening of 0.84"‘'
¢’ _ 0.84 i 0.035t = (0.84)(2.5°C) '
2,5°C ~ 0.035 im '
: 0.035t = 2,¥C
t = 60°C
True temperature is t + 20°C = 80°C
C.B *
either 75:50 = 3:2 —
. or 50:75 = 2:3 : ' .
c.9
Possible combinations afe:
~ .r = rpms of driven pulle
: 3:3 r = 331 333 1/2 r = 3 id
3400 rpms 3 jsr 3400 rpms 3 1/2 ief
3400 rpms .
- ] r= 2,914 rpms

r = 3400 rpms \
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RATIO AND PROPORTION o . MILLWRIGHT ’ ]
Solutions to C problems (continued) ’
C.9 (continued)
3:4 r . 34w . 3 1/2:3 £ 32w
3400 rpms . 4 g, T | 3400 rpms 3 A", .
4r = 10,200 rpos o . 3r = 11,900 rpms ,
r = 2550 rpms X . r = 3967 rpms N
. o o oF -
31/2:312 £ _31/2ix 31/2:4 £ _ 3124w
3400 rpms 3 1/2 iat . 3400 rpms - 4 imr
r = 3400 rpms ) 4r = 11,900 rpms
r = 2975 rpms
4:3 r _ 4 im 4:3 1/2 r . 4w
3400 rpms 3 S 3400 rpms 3 1/2 jm
3r = 13,600 rpms Co {3 1/2)r = 13,600 rpms
r = 4533 rpms y = 3886 rpms .
a:4 r - 4 i
3400 rpms 4 e
r = 3400 rpms
i = ‘-u *
€.10 B

‘compute the rpms of each gear in succession

24 toeth c " 32¢ = 1BOO rpm
of C H - . ¢
e 32 tedth 75 rpm -

C = 56.25 rpm

rpm of B = rpm of C since they are on the same shaft

B'= 56,25 rpm ) ' .
pmof p: 64 teeth D . 40D = 3600 rpm v
. 40 tp€th - 56.25 rpm . .
""?M ) ’ -D = 90 rm_._ x
rpm of B = 100 xpm t = teeth in E
T t o 90 ph . ...—-100t—=-36D0-testir— "
40 teeth 100 rph ) . ’ )
et ’ t = 36 teeth _ . -
O ‘ i P .
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RATIO ARD PROPORTIONS . . . : MILLWRIGHT ¢
Solutions to C problems {continued) )
c.11 _ _
conpute the rpm of eac}}' gear in succession ’
© mmofB: B =12tpéth 24B = 8640 ©om B = 360 rpm
i 120 rpm 24 tedth | .
) rpm of C = ypm of B since they are on the same sghaft
I rp@m of C = 360 rpm
“rpm of D D = 40 teeth 36D = 14400 rpm D = 400 ypm
, A 360 om 36 teéth ‘ .
fim of E = 'rpm of 0 since they are on the sime shaft d
' om of E = 400 rpm . . ’ .
t = teeth in F
t . _ 400 gz 320t = 12800 teeth  t = 40 teeth -
32 tdeth 320 pm —— —_—
q ‘m ] ) ’
| | Lo~
- JR
. - t W . * ) -
- ) * ) ° 1
- -~
e - M .
& & L) .‘\ &
"

177




>y ' OREGON VO-TECH MATH PROJECT
) EVALUATIQN PACKAGE

DECIMALS , WEIDING

A. Problems with Solutions ™ . _ ~

1, Al1" x 1" x 1/8“ steel bar will weigh 0. .38 pounds per foot.

What is’ the welght of a 20* bar?
?

. . H
. L}

. Solution;

T (0.38 1bs/£2) (20 ££) = 7.6 lbs

2. A stock 20! bar of 7 inch‘I-beam.weighs 306 pounds. What is
tha “¥eight Bf a 16' bar? . .

Solution: ;

fal ™

306 1bs _ 15 3 1ps/ft
20 £t

(15.3 1bs/f€) (16 $£) = 244.8 1lbs

3. A stock 8" x 8" H-beam weighs 32.6 lbs per foot. Find the
weight of a beam 87 1/4 inches in ipngth. -

Solution:

—

. 87 1/4 in _ 349/4 in x ft _ 349 ft _ 7.27 £t

K 12 in/ft ~ 123in 48 . - }

(7.27 £A) (32,6 lbs/£k) = 237 lbs _
+

B. Problems with Separate Solutions . ?
‘,,a -

-\L‘i.s
i

. 4. A 1/2 ton pjckup has a load capacity of 4500 pounds.Jf HOW'many
. “-sheets of galvanized 60" x 144" 24 guage could be carried if
the estlmated weight. per sheet is 69.4 pounds?

TN

< Solutlon:




. DECIMALS - KELDING _ j

B. Proble:s with Separate Solutions (continued)

5. Convert each of the fono\dng neasure:aents to feat in decihals:

-

a) b) &' 3°
<) d) 9.10 5/8" .
e £ 2% . °
' 9) 103 1/2*  n) 1/4 ' ‘

. Solutioen:

-

6. If a welder receives an hourly wage of $6. 38 with time and one-
half being paid for any hours over 40 during a given week, -
£ind lus gross pay for a week in which he puts in 56 hours?®

's::lution: P o . _‘-' RN =
+ , \:
» ? ) . >
I R
' v ]
- a ‘!’ R -
. -, ©  Problems without Solutjons ‘ ' S I .
. #” 7, A stock 20' length of 3 -inch channel weighs 82 1bs a.nd costs - .
. , , $0.265 per pound. What is the cost of 116 inches of 3-inch .
!‘- c annel? » ' \ . . - \ ,
‘a . \ » . . ‘: . - — \ .
. Solutiqm Lo : - ; . . < "_ ' .
- ' - R ! ”




M / ‘. ' ‘
.-
, .

.+ . pecooLs ' WELDING

C. Proble=s vithout Soluticns {contirued)

8,. Pind the cost of 1/8" electrodes if there is 12.5 feet to be
/ . ' welded with two Stringér passes and if each electrode will
-~ "weld 8", The cost of the electrodes is $0. 76 per 1b and.there
are 12.6 elbctrodes per pound, ‘ '

-

. - Sclution:

-

s 9. Eight pieces as pictured are to be constructed fr;'mvl/df‘ x 3*
F.B. whose weight is 2.55 1bs per foot and whose cos{ is $0.235-
per‘pouﬁd. Find the cost of the steel.

-
i
*
©“
s LY
' - S
o . } .
L]
% - '
* + ' .
- . . I B
_ _ {
I ) ]
rh
p . '
. o -
Sokution:
"o- L
*
- ') -
- N "
-
X et _~ o H
B . 1
- - - -
o=l
- - "
- . = +
[
-
LY
*
L
. -
= ‘
- rl L] - -
- L - L -: 4 - "
L . ’ L . \
- Lo . ] . . 4
- - .
. - _t. . . i ‘ ‘
-t . *
- - b
P ™ L.
) - 4 oan ""_‘ﬁ'.
.f . R . - ’|
? .__‘ - e t R .
7 S : :
. "
¢ E .- .
- - -
- - - -
- . . ‘_" - -‘ ' *
_— L)
t L] ’ '
- l-..‘.
. _._......-,- Lrp— .
- -
— Cara * ’
=t - - ~ s
- s - P " e




DECINALS .
. ' C. - Problexs without Sclutions (continued) - - ' . . E

10, If you receive an hourly wage of $7,14 vith time and cne-hadf
being paid for any hours over 40 during a given week, compute |

your gross pay for the week whose time card reads as follows: ¢
Monday 9 hrs Thrusday 9 hrs S
Tuesday 10 hrs’: Priday 10 hrs -
Wednesday 8 hrs . Saturday 4 hrs
Sclution: o - . _ o -
) 11, Convert each of the following measurements to feet and inches ‘ -
rounding to the nearest 1/4°, ' ’ ©
2 6.3 | L
b)  4.27° \ ' ' .
- . ) y cooae s ..
€)  .39' . O" or greater but less than ,125" rounds to 0" .. ' -
) . +125" or greater but less than .375" rounds to 1/4"
, @D L.09¢ +375" or greater but less than .625" rounds to 1/2" N
. ~ .625" or greater but less than .875" rounds to’3/4™ -
oL, \ e) .088°' 8757 or greater rounds to 1" . .
£) 400 ’ ) : g
. s g,’ -89% . a ’ T
[ " . . ' . -
* o h) 2,33" . - - . .
. ey - - } . ”\ B \ ' :

Sclution:




DECTHALS WELDING ]
Solutions to B problems :
B.4 ' _
. -4500 ibs’ 4500 1% x skeet :
- iy = - t-l
9.4 1bs/sheet 9.4 \s % ©64.84 shee ]
therefore 64 sheets could be carried . .

B.5" . -
a) 4' 6" = 4 6/12 £t = 4.5 £t
b) 6' 3" = § 3/12 £t = 6.25 ft

) 2 4174 = 23814 s a2 17 £ = 2,35 £t
. 12 38
-4y ‘9" 10 5/8" = 9 1013 B £t = 9.3.2.&- 9.89 ft

e) . 7" = 7/12 ft = 0,58 ft

1

£) 27" = 27/12 £t = 2.25 E¢ -

g} 103 172" = 102 1/2 ¢ o 207 £¢ = .63 £t -
- 12 24 e .
¢ - -
L h) 174" = M4 fe = X £e = 0,021 £¢ _
: _ - 712 28 :
L .. i‘

L . LN
-

B.6 ‘ g - ' : \

- ‘segulai'pay. (40 bzs) ($6.38/bz) =  $255.20

E

(l‘a__h.r\s:}.‘-{S&.&B»-/jzltl.S_) = 153,12

.= s, N GrossPay: . . $408.32 _
LAY . . [ * Co. . . "
\.\ - ) b . . i.' . ' - \. \ M .

. - .
3 - _:,__ - h - -
H - .
.- 3 "~ P
. - LT T ‘& -
- i . - L -
’ N { AN - . »
- .
. -, : - .
- ¥ - ¢ .
v - a .
7 —- e m el
- as - —va
] . .
. ‘e




- OREGON VO-TECH MATH PROJECT
o ‘ EVALUATION PACKAGE .

* . FrACrions : WELDING ,

. - - - [l

A. 'Problems with Solutions

e . 1, Pind the total amount of each type of steel needed: {Do not
consider any waste)

Type Lengths needed
a) [ 4' 3%; 4" 8"; and 7' 2" ; " .
' b) L 5* & 1/2"; 8'; and 12¢ 32 172" - '

. \\ .

Q) D 11 3/4%; 4' 2 3/4"; B* 9 1/4"; and 5' 3 3/4"

,l', - .
4 I 2* 41/8%; 7' 3 3/4"; 9 1/2": and 6 8 5/8"7
[
el f; 6%; 5' 7 1/3%; 4* 3 1/2%7 and 5' 3 7/8" -
Sélutién:

a) 4ft'3in+ 4 ft 8in+ 7fx 2in=15 ft 13 1n = 16 £ 1 1n

b) 5 ft 6 1/2.in + g ft + 12 ft 2 1/2 an = 25 ft 9 in . '

-

¥

€) 11 3/4 in + 4 £t 2°3/4 in + 8 £t 9 1/4 in + S £t 3 3/4 in =

17 £t 25 10/4 in = 17 £t 27 1/2 in = 19 ft {3 1/2 in

d) 2 ft 41/8 in + 7 ft 3 3/4 in + 9 1/2 in.+ ft & 5/8 in =

15 ft 24 16/8 in = 17 £t 2 in ' .
e 6in+ S ft 71/3in+ 4 £€,3 1/2 in N\5 ft 3 g in = . |

14 £t 19 41/24 in = 14 £t 20 17/24 in.= 15 ft 8 17/24 in '

T ' M ¥ . /




. _ .
. -
rmﬂc-:rﬂzons, ) . | B WELDING
A. Problems with Solutjons (continued) * b . . L
2. Find the total dmount of each type of steel needed: (Do not

consider any wast:!)' - *

Type Lengths needed . P
ay [ 4 pieces 5' 2" in length -
) L - " 7 pieces 8' 5" is lenmgth
c) )@ 22 pieces 7 3/4" in length’
dy I 3 pieces 5' 7 3/8" in length .
e} B 2 preces 7° 8 142" in length wnd

9 pieces 6'e8 3/4" in length ° Co

Solution: ' \ ‘

a) (4)(5 2/12 fr) = (4)(62/12 ft) = 248/12 ft .

’ ‘= ?0 ft 8 in i
b) (7)(8 5/12 fr) = (7)(10l/12 fr) = 707/12 ft ’
. ) = 58.ft 11 in .
\ ©) (22)(7 374 in) = (22)(31/4 in) = 682/4 in '
" = 170 1/2 in

; -
M -

| 14 £t 2 1/2 in-

Q) (35 £ 7°3/8 in)

(3(5 £8) ¥ (3)(2 3/8 in)

15 £t + (3)€ 59/8 in)

-\"‘

15 £t + 177/8 in

‘.f
—
]

b ] i

4
+

—

L}

15 £t + 22 1/8 in
: . ‘= 16 ft 10 1’/8%11
e) (D(T££81/245n) = (2)(7 ££) + (2)(8:1/2 in)

. I = 14 ft.+ (2)(17/2 in) )
‘_r" - . . \ v . . :\--_

14 fr-+¢34/2 in

\ "= 14 ft + 17 in = 15 ft $ in

f - - . - . . L
. - - \ e
. * . + - --' -
a - . - "




PRACTIONS - ' WELOING -

A. Problems with Solutions (continued) - .

. 2. Solution: (continued} - %
e} {(9)(6 £t 8 3/4 in) = {9) {6 £t) + {9)}(8 3/4 in) ' ]
- = S4ft+ (9) (35/4 im)  ° *

*= 54 ft + 315/41in °

'S4 £¢ + 78 3/4.in_

60 ft & 3/4 in c

total length = 60 ft 6 3/4 in.+ 15 ££ 5 in

= 75 fr' 11 3/4 Th°

. £
B. Problehs with Separate Solutions )
3. How many pieces of 10 5/16" bar can be cut from a stock 20 bar. - ’
The material is to be torch cut and an allowance of a 3/16” kerf
v 4
is to be made. ~ . o _, ] A4
Soiution: .
4, A 39" piéce of flat bar is to have 1l equally spacded holes drilled
on the cdenter line of the bar. The two end holes are to be
. 1 374" from the end of the bar. what will the distance be
between each consecu?ive hole? \
\ Solution: P o o ’ - B
- A
»
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PRACTIONS o ~.  WELDING
C.' Problems without Solutions
- —~— . . . . .
5. If an I-beam is to be cut into sections with theé given
tolerance. find the longest and shortest acceptable lergths: '
Length of Section Tolerancé- ] &
a) 22 1/ 2 1/4"
b} 2' 7 + 1/2"
=}’ 13! $11/2"
‘ a) 23 3/4" ) 41787 - 1727 . . .
e) 2' 1/8" . +1/4%; - 3/16" O
‘ £) 0 ., + 171675 - 1/8" T
Solution: -~ 7 ) : :
i R
LS 1
& ]
3 l"a - . . . -
v o - "\
© Mt e

. _—— R
-——

6. The center péintsuof two holeg*drilled in a piece of F.B. are
18-3/4" apart. - Two more holes are to bé equally’spaced bstween .
these two holes, Locate the center point of_gachiof the =~ :
remaiping hojes. . n . .

Solution: \ ) T % :

’




PRACTIONS WELDINRG

C. ?méalems without Solutions (continued)- -

7. An inventory of all stock on liaxj:d shows:

T -

15 ea.
8 ea.,
20 ea,

Plat Rar

Steel Plate v
§ gaa,
e

Zia,

.i%'xs“xzo"'
1/2" X 4% x 10* °
3/4" X 6™ X 15° .

. - *
',l/zu x 4t x. 12! -

5/16™ X 3. X 9' .
J3/4" X 4t k8

Al . -1 .
) Round Stock T 2ea, 2% X020 -
. 1 ea, 3‘4‘_‘ “x 20, - ‘ - ~y
- 2‘eq.; 05[8”-x.:§? ., -
- . ..--’ . ,’l ~ " -— /:,‘_- -
Find the total weight of all the steel. The wéight of steel
. can be found by the formula: . thitkness x width x length x .283% ,
{the measurements must be, in inches)
¢ Solytion: T e .o -’ ’ . -
& . . - - - .
\. - & * - — - L - -
- ) “ N . ,
nfr - A_-".o‘ - .
. W .- . , :
\ X A j Lo
vt Y + s ) ¥ '
N : 3 ::;-.- :: - \ ]
N : ) ! i
\ - o bt f; - 4 - . i R
] ’r ’ - ” ,'
: .




' PRACTIONS

CO

Problems without Solutions (coptinm_aﬁf

E]

8. Piné the distances A, B, .C‘, a.né F on the given blueprint.

3.
6

"N\

[

N

. f
L@

2

P (500)
Y27 } ,
£LOVG TOW / DEERP-SCRNN PR M N* 2757
v ) T - *-_\1-‘
—‘ ' » 8? ‘ 2 - l a4
] | L] . L] 1 * "
cap,v,_c;ep I i Il R
- @/ N o Lo
SCALE 5'"_3/‘ 2,
. ‘l -
. Solution: . - \ . e
’ E . : ¢ s
* * # ,’\‘ -
_ P ’ * \-‘
Solutions to B /problems ‘ . RN
\ R \..
.V B.3 - " .
- + 3/18% = 10 8/16" = -10.5 in _ .o
L _% . ) v v ) . ’ ;! .
- = 240 in . * . e " .
I .- L " ‘ \‘s. .I . .::'V'.‘ -
o~ L. . O .. L ) -
» . < 105 Uk '3_*22'.?§ R thgref;c;x:e f.éz._Plfcfe‘ can be cut A
. - 3 e RO S - ! iy
: .‘- LI . » } r - 1 8 a ., °:' . - . ) -
M P WAL SR AT




* R -
<
= L] -
. Solutions to B problems (continued) ' L
B.4 .
z - = -
039" - 1 3/4" -1 3/4" = 39" - 3172 = 35 1/2 in
35 1/2 in _ 72/24n _ /72 , V1) . 72 {. .
o £2 ( 2 1\%0) $Fin = 311720 1n

i i




.. - - ‘ . ¢ - .
FRACTIONS - . ' WELDING
Salutions to C problems e ' - . T .
C-5' - -7 ) . . - - ) ; : v
: ; - ‘ AR - = 2
- oot Longest . " - Shortest A ) Il
a) 22 1/2% + 174" = 22 3/4 in 22 1/2° - 174" =- 22 1/4" . o
B) 2' 7"+ 1/2* = 2ft71/24in 2' 7" - 1/2% = 2 fe 6 1/2-in -

c) 13° +11/2° .= 13 £t 1 /2 in 13' - 1 172" = 12 £t 10 1/2 in

-~

dy 23 3/4" +1/8" = 23 7/8 in 23 3/4% - 172" = 23 1/4 in .
e) 2'1/8"+1/4" = 2 ft 3/8in . 2'°'1/8" - 3/16" = 1 ft 15/16 {n-
£) 10' +1/16" = 10 £t 1/16 jn.  10' = 1/8" = 9 ££ 7/8 in -
C.s ¥ . - o -
©18.3/4 in _ 574 in _ {75 .\1\- _ 75 .- .
- 3 = 3 -( a ‘l‘Xg) = 13 in = *6 1/4‘111
c.7 - ' Lo 02 ' .
- Plat Bar (16) (1/4)(3) (240) (.2835) = 816,48 Y
—_ T (8) (1/2) (4)(120) (.2835) = 544,32 -
., ’ -+ (20) €3/4) (6) (180) (. 2835) = 4,592,70 .

Steel Plate _(2) (1/2) (48)(144) (.2835) =  1,959.55 .
'{S) (5/16) (36) (108) (.2835) =  1,722.26.

ToTow e T (1)(3/4) (48) (96) (.2835) = 979.78 _i: T
4 R T - ' - T e . .
‘Round Stack , {2) (1/2) (240) (;2835) = - 68.04 -
- o (1) (3/4) (240) (.2835) = .+ 51,03 -
" : (2) (5/8) (180) (:2835) = 63.99 " .
. : e v . 2 ’ o
', . o . \ Total weight of stLgl ) l 10,797.95 1bs i} A
- . ; i' - . . '
C.“e. < - . " — '_ - . ; ) ) L """'. Co-
A = .3/8" + 3/8", = 6/8" = 34in .
B. = 8 /8% - 75/8" = 12/8) =11/4in" . . . j

7 5/8" - 11/4" = 7 5/9'! -12/8% = éla/e'm -

9
]

. F = 7.5/8" - 3r1/4"' = 7 5/8" -3 2{8"‘ = 4 3-/81111

s e e




PECIMALS- - . : © . WELDING

Solutiohs. to C problems - ) S
- - - - 1 - :
c.7 ' . .-
146, in _ .7El6 iff ® ££ _ o . : : :
‘12 in/ke - Az ¥ ft‘ - N T
T 82 IS |, e S .
.20 f¢ - -1 1bs/fe CL e

o

{39.65 1p6) ($0.265/45) = $10.51

C‘a L)

; 12,5 £t _12.5 ££ x glectrode _
0.67 Ft/electrode 0.67 £€. 18.66 electrodes )

= 19 electrodes

$0.76/1b .so 76/36 x W6 ‘ ’
*12.6 electrddes/lb 12.% electrodes = 50.06/electrode
&
(19 equpfodes)(so 06/e1egxiode)(2) = $2 28 -
C.9 ) ~

Total, length = 8 (2" + 4" + 3") = 72" = & ft

Total weight = (6 £t)(2.55 lbs/£&) = 15.3 lbs

” z ‘ -

.} Total cost = {15.3 18) (50.235/15) = $3.60 T
- i ‘ . s- »
c.10 - p : BN .
- 9hr +30hr +8hr+9hr+410hr+4hr=5 hes . .,
. . . . \ . ) - .
. SO hr - 40_hr = 10 hrs overtime ) . )
© - regular pay c4b, bes) (57.14/hE) = i ©$285,60 -

Yvertime pay (%0 pE) (57, 14/b‘)(1 §y.= -107.10

Gross Pa . $392.70 "
H ~ Y,/_" ="




DEcmA.Ls e - T WELDING
Ll i, % - - .
Solutions to c proble.as (mntinued)' A . . Ct °

ra
- -

C.1l1 - : A e, S L

.
L LA

a) (0.3 £0) (12 in/£€) = 3.6 in, therefore 6.3"/a 6 ££°3 1/2 ip

- . I b ¢

b)  (0.27 $£) (12 in/€) = 3.24 in, thereforé 4.27' = 4 £¢ 3 144 in '
c) (0.39 £¢)(12 in/fK) = 4.68 in, therefore 0.39' = 4 3/4 1n

- d) (0.09 fﬁ) (12 in/g#) = 1.08 in, therefore 1.09* = 1 £¢t 1 :l.l'l
e). (0.088 ﬂt) {12 in/£€) = 1.056 in, therefore o. 088% = 1 in

£y - (0.11 ft“ ){12. in/ft) = 1.32 in, therefore 4.11' = 4 ft'l 1/4 in
i e ' LY L}
g) 0.89" =1 in . T f s

- h).:2.335 = 2 1/4 -in d ' ‘.

-




" Please check the most a.ppropri:ate box or boxes.

1, Learning package indentification ) .

24

3,

5.

5‘

7.

- too easy [__j about right | _ |1  too difficult [ |

" more instz:uct;.on_.sheets:] " pore instructor helpl 1 _

. . - -
—— - P .- :o
—~ .. ] e
e - -
; I _,_—-—"""—-’-__-—-—- = .
i =
”/" - - |

OREGOR VO-TECH MATH PROJECT -

LEARNING PACKAGE EVALUATION SHEET Y.

-

The problems in this package were:

Bow long did it take you to complete this probl;n package?
1 class period [} 2 class pariods ]

pore than 2 class periods | }

L

How could the material in this package be improved?

*

packages explaining math concepts[ grodp discussions [
work experience ] zore lectures [}

Were you able to solve the pr;:blen.s in sections B and C of this
package? ‘-_7‘

yes{_J nol ]

-

Y r

Y
1f not, please comment! . .

-
-

Would you like to see more problems of this type used in your math class?
yes ) no[__]

Other compents:

.'P‘ Fa




1.

2‘

3‘

‘ Please check the mast apprcpri'at.e bax or boxes.

- - a
- : o S
/_” - _ . ] LT
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- .

o et _h - )
- OREGON VO-TECH MATH PROJECT
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The problems in this package were:

- too easy [} sbout right |1  too difficait ]

Bowlong’didittake'youtocnmpletethisproblgnpu;kaqe?
"1 class peried} 2 class pericds{ |
more than 2 class periods | !
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How could the paterial in this package be improvad?
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' more instruction .sheets[ | more instructor helpl |

packages explaining math concepts[_J ' group discussions T__J
work experience [} wore lectures )

Were you able to solve the pr;:blens in sections B and € of this
package? *-_‘

yes 1 ool ]
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Would you like to see more problems of this type used in your math class?
yes[ ] nol ]
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1, 'what difficulties did your studemts encounter in using this
package? \ ;
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2. ¥hat revisions, sodifications, delctigzns.- or additions to this
learning package would help your studants?
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3. what corrections are necessary?
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